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REPORT 

OF 

THE  SECRETARY  OF  THE  NAVY. 


Kavy  Department, 

Washington^  December  1,  1884. 
To  the  President: 

Sib  :  Of  the  new  nuannored  steel  cruisers — the  Chicago,  of  4,500  tons, 
the  Boston  and  Atlanta,  of  3,000  tons  each,  and  the  Dolphin,  of  1,500 
tons — ^aathorized  by  Congress  as  an  increase  of  the  Navy,  only  the  last 
has  been  completed. 

The  Dolphin  is  a  dispatch-steamer,  to  be  armed  with  one  6-inch  mod- 
em rifled  gun  and  six  Hotchkiss  cannon.  Her  keel  was  laid  Octo- 
ber 15, 1883,  and  she  was  launched  at  Chester,  Pa.,  April  12,  1884.  At 
the  preliminary  contract  trial  on  November  20,  to  test  the  machinery, 
while  at  a  displacement  of  1,279  tons,  22 L  tons  less  than  the  load  dis- 
placement, she  developed  a  speed  of  sixteen  knots  per  hour,  and  an 
engine  power  of  2,141  horses;  and  she  fully  meets  the  expectations  of 
her  designers  and  of  the  Department.  A  fracture  of  her  shaft  delays 
the  formal  acceptance  from  the  contractor.  After  receiving  her  arma- 
ment and  stores,  she  will  undergo  a  further  trial  in  Narragansett  Bay, 
under  the  system  lately  adopted  by  the  Department. 

The  cruisers  Boston  and  Atlanta  are  well  advanced  in  all  their  parts. 
The  Atlanta  was  launched  October  9,  with  a  displacement  at  launching 
draft  of  1,279  tons,  and  the  Boston  is  ready  for  launching.  The  steel 
boilers  of  both  v^essels  are  completed  and  the  machinery  is  now  being 
fitted. 

The  keel  of  the  cruiser  Chicago  was  laid  December  15,  1883.  Up  to 
November  22,  1884,  1,045  tons  of  material  had  been  worked  into  her 
hull,  and  she  may  be  considered,  in  both  hull  and  machinery,  as  being 
seven-tenths  completed. 

The  Naval  Advisory  Board  has  in  the  course  of  its  duties  inspected 
and  tested  •bout  8,000  tons  of  mild  steel  for  the  new  vessels.  It 
has  been  shown  that  our  steel-makers  can  readilv  furnish  this  excel- 
lent  structural  material  in  large  quantities,  and  its  higb  quality  has 
been  assured  by  the  tests  adopted.  The  experience  gained  in  these 
tests  will,  it  is  hoped,  be  made  of  permanent  value  to  the  Navy  and  to 
the  manufacturers  through  the  report  of  the  Board. 
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The  law  requiring  the  ships  to  be  built  of  steel  of  great  tensile 
strength  and  ductility  has  been  complied  with,  and  rigid  chemical  and 
physical  tests  applied  to  the  material,  causing  much  difficulty  and 
delay  and  extra  expense  to  the  contractor,  owing  to  his  losses  from 
rejectc*d  material,  which,  as  in  the  case  of  the  broken  steel  shaft  of  the 
Dolphin,  was  imperfect  only  because  of  the  inexperience  of  our  steel 
manufacturers  in  producing  metal  of  prescribed  strength  and  ductility 
combined.  Patience,  forbearance,  and  liberal  treatment  of  the  manu- 
facturers are  necessary  in  order  to  encourage  them  to  undertake  the 
development  of  the  production  in  this  country  of  steel  plate  and  armor 
for  naval  vessels  and  iugots  for  heavy  cannon. 

The  designs  for  the  four  cruisers,  recommended  by  the  Advisory  Board 
and  approved  by  the  Department,  were  subjected  from  the  beginning 
to  loud  and  vehement  criticism  in  certain  quarters.  This  was  only  to 
be  expected.  It  is  rarely  that  designs  of  ships  for  the  Government, 
either  in  this  country  or  in  Europe,  escape  severe  animadversion.  In 
a  construction  so  complex  as  a  modern  ship-of-war,  involving  the  appli- 
cation of  so  many  theories  based  on  what  are  as  yet  imperfect  investi- 
gations, it  is  unavoidable  that  some  diversity  of  opinion  should  be 
found  among  professional  constructors,  whether  the  designs  represent 
progressive  or  conservative  ideas.  It  is  worthy  of  note  that  while  in 
this  country  it  was  held  by  some  objectors  that  the  ships  had  too  little 
sail-power,  in  England  they  were  thought  to  have  too  much;  and  it 
may  be  said  in  general  that  if  all  the  special  points  criticised  had  been 
altered  to  meet  the  views  of  any  sin'gle  critic,  an  equally  violent  oppo- 
sition to  the  modified  designs  would  immediately  have  manifested  itself. 

The  reiteration  of  objections  to  the  proposed  cruisers  in  newspapers 
and  elsewhere  had  the  efltect  of  disturbing  public  confidence  for  a  time 
in  the  designs.  The  Naval  Committee  of  the  Senate,  however,  in  con- 
sidering the  bill  (Senate  G98)  ''to  authorize  the  construction  of  additional 
steel  vessels  for  the  Navy,"  was  led  to  make  a  careful  and  exhaustive 
inquiry  in  reference  to  the  plans  adopted  by  the  Department  for  the 
vessels  then  under  construction.  After  having  called  for  and  received 
many  oral  and  written  statements  from  the  Secretary  of  the  Navy,  the 
Admiral  of  the  Navy,  the  members  of  the  Advisory  Board,  the  princi- 
pal chiefs  of  bureaus,  and  other  officers,  the  committee  (in  their  report. 
No.  161,  of  February  12,  1884,)  arrived  at  the  following  conclusion  : 

"  The  inquiry  developed  some  difference  of  opinion  upon  certain  special 
points  connected  with  the  new  cruisers,  such  as  the  requisite  amount  of 
sail-power,  the  expediency  of  sheathing  the  bottom,  the  ffeam-engines 
and  the  furnaces  of  the  Chicago,  and  the  open  forecastle  and  poop-deck 
in  the  Boston  and  Atlanta,  due  to  the  position  of  the  deck-house  inclos- 
ing the  battery. 

"While  it  may  be  worthy  of  consideration  whether  it  is  desirable  to 
follow  the  plans  adopted  for  the  vessels  now  under  construction  in  all 
minute  details,  about  which  a  diversity  of  opinion  might  reasonably  be 
expected  to  exist  among  experts,  nothing  has  appeared  to  show  that  the 
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confidence  of  the  Navy  Department  and  of  the  Advisory  Board  in  the 
success  of  these  vessels  is  misplaced." 

Continued  examination  of  the  subject  has  confirmed  the  Department 
in  the  opinion  that  the  criticisms  advanced  against  the  new  ships  were 
either  of  little  moment  or  based  directly  upon  theories  at  variance  with 
the  progress  of  modern  ship-building.  The  opinion  is  further  strength- 
ened by  an  observation  of  what  has  been  done  abroad  during  the  past 
year.  It  may  be  well,  however,  to  consider  briefly  the  validity  of  the 
principal  objections. 

1.  The  want  of  full  sail-power. 

It  is  now  generally  admitted  that  masts  and  sails  are  detrimental  to 
the  fighting  qualities  of  a  naval  vessel,  and  it  is  mainly  on  account  of 
their  value  for  purposes  of  training,  and  for  the  sake  of  economizing 
coal  in  time  of  peace,  that  they  are  retained  in  recent  constructions. 
The  British  Admiralty  has  gone  so  far  that  it  is  now  building  steel 
cruisers,  of  which  the  Mersey  and  Severn  are  types,  absolutely  without 
masts  or  sails.  In  this  country  the  public  mind  is  not  yet  accustomed 
to  the  fact  that  masts  and  sails  are  a  source  of  weakness  in  action,  and 
it  may  be  expected  for  some  time  to  come  that  popular  objections  will 
be  raised  to  vessels  built  without  them,  on  the  ground  that  they  form 
the  sole  reliance  for  propulsion  in  the  event  of  a  failure  of  the  machin- 
ery. The  system  now  adopted,  however,  of  providing  each  vessel  with 
twin  screws,  and  with  two  complete  and  independent  sets  of  machinery, 
reduces  the  chances  of  a  total  failure  of  the  mechanical  means  of  pro- 
pulsion to  such  an  extent  as  to  make  it  an  almost  impossible  contin- 
gency. 

2.  The  absence  of  sheathing. 

In  this  respect,  also,  the  Advisory  Board  finds  itself  in  accord  with 
the  most  distinguished  European  designers.  The  three  cruisers  now 
building  or  lately  completed  at  the  Elswick  Works  in  England,  the 
Giovanni  Bausan,  for  the  Italian  Government,  and  the  Arturo  Prat  and 
Esmeralda,  of  about  3,000  tons  each,  are  unsheathed,  as  are  also  the 
cruisers  of  the  Leander  and  Mersey  classes,  of  about  3,600  tons,  eight  of 
which  have  been  laid  down  by  the  British  Admiralty  since  1880.  It  was 
decided  not  to  sheathe  our  new  cruisers,  on  account  of  the  additional 
cost,  the  great  difficulty  of  preventing  galvanic  action  between  the  iron 
and  copper,  and  the  increase,  estimated  at  12  or  15  per  cent.,  in  the 
weight  of  hull,  and  consequent  reduction  in  the  efficiency  of  a  ship  of 
given  displacement;  while,  on  the  other  hand,  it  appears  that  the  steel 
bottom  can  be  made  as  serviceable  as  a  copper  one,  by  the  use  of  anti- 
corrosive  paint,  which  can  be  kept  clean  on  ordinary  service  by  the 
ship's  divers. 

3.  The  machinery  of  the  Chicago. 

It  was  frequently  asserted  that  the  beam-engines  and  brick  furnaces 
of  the  Chicago  were  a  more  than  doubtful  experiment,  and  that  the 
vessel  woald  consequently  prove  a  failure.    This  assertion  is  met  by 
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the  fact  that,  in  February  last,  the  Louisiana,  of  the  Cromwell  line  of 
steamers,  a  vessel  fitted  with  beam-engines  and  externally-fired  boilers 
with  brick  furnaces,  made  the  passage  between  New  York  and  New 
Orleans,  from  wharf  to  wharf,  in  five  days  and  fifteen  hours,  being  the 
fastest  passage  on  record ;  and  that  since  that  date,  after  certain  mod- 
ifications in  her  boilers  borrowed  from  the  Chicago's  design,  she  has 
given  more  economical  results,  and  shown  herself  to  be  in  these  res- 
pects a  thoroughly  satisfactory  vessel. 

4.  The  peculiar  features  of  the  Boston  and  Atlanta. 

The  objections  most  strenuously  urged  against  these  vessels,  apart 
from  their  rig  and  consequent  reduced  sail-power,  were,  first,  that  in  the 
absence  of  topgallant  forecastles  and  poop-decks,  their  speed  would  be 
reduced  by  forcing  their  bows  into  the  sea,  and  that  the  sea  would  be 
likely  to  roll  on  board  aft,  as  they  ascended  into  it ;  and,  secondly,  that 
in  working  ship,  no  sufficient  protection  would  be  afforded  to  the  men 
who  must  be  on  deck  in  all  weathers.  It  was  claimed  that  a  better 
vessel  could  have  been  designed  by  putting  on  a  topgallant  forecastle 
and  poop  deck,  and  placing  the  main  part  of  the  battery  on  the  open 
deck,  surrounded  by  high  bulwarks  in  the  usual  corvette  style. 

The  assertion  that  the  absence  of  a  topgallant  forecastle  would  de- 
crease the  speed  when  running  against  a  head  wind  and  sea  hardly 
requires  an  answer,  for  it  is  well  known  by  seamen  that  such  a  result 
is  induced  rather  than  obviated  by  high  upper-works  forward,  which 
expose  a  greater  surface  to  wind  and  waves  as  the  ship  pitches.  For 
this  reason  the  fastest  blockade-runners  had  a  low  turtle-back  forward. 
The  bow  of  the  Boston  and  Atlanta  is  sufficiently  high  for  ordinary 
cruising  purposes;  while  the  protection  of  the  men,  which  in  a  full  sail- 
power  corvette  is  given  by  the  high  forecastle  and  poop,  is  fully  se- 
cured by  the  central  superstructure.  Even  if  there  were  any  weight 
to  the  objections,  they  are  offset  by  the  overwhelming  advantages  of 
the  arrangement  in  giving  an  extensive  and  unobstructed  train  to  the 
guns,  and  therefore  an  increased  efficiency  in  the  battery. 

Since  the  design  of  the  Boston  and  Atlanta  was  adopted,  the  Gov- 
ernment of  Chile  has  received  from  the  manufacturers,  Sir  W.  G.  Arm- 
strong, Mitchell  &  Co.,  of  Elswick,  England,  a  new  steel  cruiser,  the 
Esmeralda.  This  vessel,  designed,  constructed,  armed,  and  equipped 
for  sea  by  the  foremost  ship-building  firm  in  the  world,  represents  the 
latest  development  of  the  type  of  steam  cruiser,  as  understood  by  those 
who  are  acknowledged,  in  experience,  judgment,  and  skill,  to  occupy 
the  highest  place  in  the  profession.  In  all  essential  points  the  design 
of  the  Esmeralda  presents  a  striking  resemblance  to  the  Boston,  and 
the  adoption  of  the  type  by  the  independent  action  of  different  design- 
ers is  not  so  much  a  remarkable  coincidence  as  a  simultaneous  recog- 
nition, by  high  authorities,  of  the  requirements  of  a  modem  war  steamer, 
and  of  the  design  adapted  to  fulfill  them.  Both  vessels  are  unarmored 
steel  cruisers,  with  protective  decks  and  water-tight  subdivisions,  and 
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without  wooden  or  copper  sheathing.  They  have  the  same  dimensions, 
being  270  feet  long,  42  feet  beam,  and  of  3,000  tons  displacement.  In 
both,  the  topgallant  forecastle  and  covered  poop  have  been  done  away 
with.  The  main-deck  of  the  Boston  and  Atlanta  is  10  feet  above  the 
water-line  at  the  stem,  and  that  of  the  Esmeralda  is  reported  to  be 
abont  11  feet,  while  the  latter  is  without  the  Boston's  low  bulwark 
forward.  In  sail-power  the  Chilian  vessel  is  considerably  below  our 
cruisers,  having  barely  enough  to  steady  her  in  a  seaway. 

The  battery  of  the  Esmeralda  is  somewhat  heavier  than  that  of  the 
Boston,  but  its  disposition  and  the  arrangement  for  protecting  the  guns 
are  such  that  this  difference  would  probably  be  counterbalanced  in 
close  action. 

In  general,  it  may  be  said  that  while  each  vessel  presents  some  special 
features  which  give  it  an  advantage  over  the  other,  there  is  a  remark- 
able resemblance  between  the  two  models,  and  certain  of  the  points  in 
favor  of  the  Esmeralda,  such  as  reduced  sail- power  and  twin-screws,  are 
precisely  those  which  the  opinion  of  irresponsible  critics  has  been  ready 
to  condemn  in  some  of  the  designs  of  the  Advisory  Board. 

It  is  safe  to  say  that  in  preparing  plans  for  the  new  cruisers  which  it 
is  hoped  will  be  authorized  by  Congress,  any  new  features  of  construc- 
tion which  the  ingenuity  of  foreign  designers  may  devise  will  be  imme- 
diately considered  by  the  Advisory  Board,  and  will  be  adopted  if  they 
promise  any  advantages. 

Popular  criticism  of  the  new  cruisers  has  been  principally  directed 
against  their  lack  of  extreme  speed,  and  they  have  been  unfavorably 
compared  with  the  fleetest  of  those  famous  North  Atlantic  passenger 
steamers  which  are  making  such  rapid  passages  between  New  York  and 
Queenstown.  The  comparisons  are  unfair.  These  latter  vessels  are 
from  8,000  to  11,000  tons  displacement,  450  to  550  feet  in  length,  devel- 
oping from  7,000  to  11,000  horse-power,  and  burning  from  150  to  300 
tons  of  coal  per  day;  and  their  extraordinary  speed  is  attained  only  by 
the  sacrifice  of  qualities  essential  for  the  purposes  of  general  naval 
service.  Their  machinery  rises,  unprotected,  above  the  water-line,  their 
great  draft  is  an  element  of  obstruction  and  danger  in  coast  opera- 
tions, and  their  length  is  an  obstacle  to  freedom  of  maneuvering. 

On  the  other  hand,  the  naval  vessels,  the  Chicago,  of  only  4,500 
tons,  and  the  Boston  and  the  Atlanta,  of  only  3,000  tons,  combine 
all  the  necessary  qualities  of  unarmored  war  ships;  they  are  short  and 
capable  of  quick  maneuvering;  their  machinery  is  below  the  water-line; 
they  have  a  large  coal  supply  in  proportion  to  their  displacement,  and 
are  provided  with  the  means  of  so  forcing  the  consumption  of  fuel  that 
a  high  speed  can  be  maintained  for  a  short  period,  and  they  will  thus  be 
enabled  by  the  use  of  long-range  and  machine  cannon  to  overhaul  al- 
most any  vessel  they  may  fall  in  with  at  sea.  No  armed  merchant 
steamer  could  withstand  them,  and  they  are  capable  of  overtaking 
ninety-six  per  cent,  of  the  merchant  steamers  of  the  world. 


No  nation  possesses  war  vessels  eqaal  in  high-speed  eudarance  to  the 
great  passenger-carrying  ocean  racers;  a  war  vessel  which  coald  over- 
take them  must  be  built  like  them,  and  would  be  unfit  for  ordinary  cruis- 
ing. If  the  English  Government  were  to  require  one  for  use  in  war,  it 
would  employ  one  belonging  to  its  subsidized  lines.  If  the  United  States 
would  have  vessels  of  the  same  class  available  for  special  exigencies,  it 
must  follow  the  English  policy,  and  give  substantial  encouragement  to 
the  construction  and  maintenance  of  fast  steamships  by  American  com- 
panies. 

The  reasons  why  it  is  not  advisable  for  us  at  this  time  to  construct 
even  one  such  expensive  war  vessel  are  stated  by  the  Advisory  Board 
in  its  report  of  October  25,  1883,  and  contained  in  the  last  annual 
report  of  the  Department,  as  follows: 

"It  [the  Board]  condemns  any  policy  looking  to  the  present  construc- 
tion of  cruisers  that  shall  rival  in  speed  the  fastest  transatlantic 
steamers.  The  merchant  steamers  having  this  exceptionally  high 
speed  comprise  less  than  one-hundredth  part  of  the  ocean  steam-ton- 
nage of  the  world,  either  in  number  or  value,  and  most  of  them,  in  the 
event  of  war,  would  be  withdrawn  from  their  ordinary  pursuits.  In 
order  to  match  their  speed  it  would  be  necessary  to  build  vessels  with 
a  displacement  of  at  least  11,000  tons,  and,  while  the  great  draft 
and  dimensions  of  such  vessels  would  confine  their  general  efficiency 
within  the  narrowest  limits,  they  would  absorb  for  their  maintenance  and 
management  an  undue  share  of  the  current  appropriations  and  of  the 
existing  allowance  of  seamen.  Furthermore,  the  cost  of  building  and 
fully  equipping  one  such  vessel  would  be  at  least  $4,000,000,  or  nearly 
as  much  as  that  of  all  the  seven  ships  recommended  by  the  Board." 

Nevertheless  the  Department  added: 

''  If,  however,  it  should  appear  to  Congress  desirable  to  construct  one 
vessel  in  which  all  other  qualities  shall  be  sacrificed  to  the  attainment 
of  the  highest  possible  speed,  and  to  provide  for  maintaining  it  in  com- 
mission, the  Department  will  gladly  submit  plans  and  estimates  there- 
for, and  the  vessel,  when  completed,  will  no  doubt  add  to  the  capabili- 
ties of  the  Navy.'' 

The  Chicago,  Boston,  and  Atlanta  are  presented  for  exactly  what 
they  are  worth ;  of  moderate  size  and  cost,  well  protected,  handy,  and 
heavily  armed — useful  and  important  parts  of  a  modern  naval  force. 
The  rates  of  speed  assigned  them  are  based  on  very  conservative  cal- 
culations of  their  probable  performance,  and  they  will  undoubtedly 
exceed  the  estimates;  but  the  first  unarmored  cruisers  of  the  new 
American  fleet  are  not  intended  for  comparison  in  speed  with  unpro- 
tected racing  ships  of  enormous  size,  or  in  defensive  power  with  mod- 
em ironclads. 

ARMAMENT  OF  NEW  GBUISEBS. 

To  provide  the  armament  of  the  new  steel  cruisers,  contracts  have 
been  made  for  steel  forgings  for  eight  8-inch  and  twenty  6-inch  guns. 
Of  those  for  the  latter,  which  were  ordered  at  the  Midvale  Steel  Works, 
at  Nicetown,  Philadelphia,  eight  sets  have  been  completed  and  good 


REPORT  OF  THE  SECRETARY  OF  THE  NAVY.         9 

progress  has  been  made  with  the  other  twelve.  The  forgings  for  the 
8-inch  guns  were  ordered  in  England,  part  from  Messrs.  Charles  Cam- 
mell  &  Co.,  of  Sheffield,  and  part  from  Sir  Joseph  Whitworth  &  Co.,  of 
Manchester.  Great  delay  has  been  experienced  in  obtaining  some  of 
these  forgings,  especially  those  ordered  from  Sir  Joseph  Whitworth  & 
Co.,  and  it  is  still  uncertain  when  they  can  be  expected.  There  being 
no  plant  in  this  country  capable  of  producing  8-inch  forgings,  the  Gov- 
ernment is  compelled  to  wait  upon  the  convenience  of  foreign  manu- 
facturers. 

The  ordnance  machine  shops  at  the  Washington  navy-yard,  where 
the  work  of  finishing  part  of  the  guns  is  being  done,  are  now  beginning 
to  receive  steel  forgings  in  sufficient  number  to  enable  the  Department 
to  prosecute  the  work  to  advantage.  One  Cinch  gun  for  the  Dolphin 
has  been  finished  and  has  had  an  extended  trial  and  use  at  the  naval 
ordnance  proving-ground  at  Annapolis,  Md.  Its  performance  is  very 
satisfactory. 

Contracts  have  been  made  for  machine-finishing  others  of  the  guns 
with  two  private  firms — the  South  Boston  Iron  Works  and  the  West 
Point  Foundry  Associatiou. 

The  former  firm  has  received  two  sets  of  C-inch  forgings,  and  has 
begun  work  on  them,  but  it  has  not  yet  been  possible  to  furnish  any  to 
the  West  Point  Foundry.  Owing  to  the  delays  and  difficulties  insep- 
arable from  the  commencement  of  a  woyk  of  such  magnitude  as  the 
making  of  steel  high-power  guns  in  the  United  States,  the  main  bat- 
teries of  the  new  cruisers,  with  the  exception  of  a  few  guns,  cannot, 
under  the  most  favorable  circumstances,  be  completed  until  some  mouths 
after  the  vessels  are  finished.  The  secondary  batteries  and  search- 
light outfits  have  been  ordered  and  are  expected  to  arrive  in  time  for 
the  vessels. 

It  should  be  borne  in  mind  that  the  manufacture  of  modern  high- 
power  guns,  such  as  are  required  for  the  new  cruisers,  being  wholly 
new  in  this  country,  is  slow  and  difficult,  and  the  cost  here  is  neces- 
sarily greater  than  if  they  were  procured  abroad. 

ARMORED  VESSELS. 

The  armor  for  the  turrets,  pilothouses,  and  armored  stack  of  the 
double- turreted  monitor  Miantonomoh,  contracted  for  with  Messrs.  John 
Brown  &  Co.  and  Messrs.  Charles  Cammell  &  Co.  of  Sheffield,  England, 
through  their  agents,  Messrs.  William  H.  Wallace  &  Co.,  of  New  York, 
has  been  delivered  at  the  New  York  navy-yard,  except  one  port-plate 
and  the  pilothouse  plates.  The  former  plate  had  been  rejected,  and  a 
new  one  is  now  making  to  replace  it.  The  work  of  preparing  the  decks 
and  internal  arrangements  of  the  vessel,  to  accommodate  the  new  roller- 
base  turrets,  is  well  in  hand  at  the  New  York  yard,  and  the  turrets  are 
in  coarse  of  erection  in  the  iron-plating  shop  of  that  yard. 
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The  eugines  and  machiaery  of  the  monitors  Amphitrite  and  Ter- 
ror, now  under  construction  by  the  Harlan  &  Hollingsworth  Com- 
pany, of  Wilmington,  Delaware,  and  the  William  Cramp  &  Sons' 
Ship  and  Engine  Building  Company,  of  Philadelphia,  respectively, 
under  contracts  made  injpursuance  of  the  act  of  March  3, 1883,  are 
about  one-half  completed.  The  engines  and  machinery  of  the  monitor 
Puritan,  contracted  for  under  the  same  act  with  Mr.  John  Roach,  ot 
"Sew  York  City,  are  completed,  and  ready  for  trial.  No  work  has  been 
done  on  the  hulls  of  these  vessels,  except  such  as  was  absolutely  neces- 
sary to  admit  and  fit  the  machinery,  there  being  no  appropriation  for 
the  purpose. 

Under  the  act  of  Congress  "  making  temporary  provision  for  the 
naval  service,''  approve* I  July  7,  1884,  the  unexpended  balance  of  the 
appropriation  of  $1,000,000  for  engines  and  machinery  for  the  double- 
lurreted  monitors  was  covered  into  the  Treasury,  except  such  part  as 
might  be  required  under  existing  contracts  for  the  engines  and  machin- 
ery of  the  Amphitrite,  Terror,  and  Puritan. 

The  Department  was  therefore  unable  to  carry  out  the  intention, 
expressed  in  its  last  annual  report,  of  making  a  contract  for  the  com- 
pletion of  the  engines  and  machinery  of  the  Monadnock,  and  her  hull 
now  lies  at  the  navy-yard  at  Mare  Island  in  the  same  condition  as  at 
the  date  of  that  report. 

The  Department  renews  its  previous  recommendations  that  early 
action  be  taken  by  Congress  looking  to  the  completion  of  the  monitors. 
The  amounts  required  are  submitted  in  the  formal  estimates,  as  follow,s: 

For  completing  the  four  monitors $3, 159, 654  62 

For  ordnance  for  the  same  and  for  the  Miantonomoh ...     1, 073, 000  00 

Total 4, 232, 654  62 

Included  in  the  first  amount  there  is  estimated  for  the  side,  turret, 
and  other  armor,  as  follows: 

Puritan,  1,108  tons,  at  21.9  cents  per  pound $543,540 

Amphitrite,  617.0  tons,  at  21.3  cents  per  pound 294,411 

Terror,  617.6  tons,  at  21.3  cents  per  pound 294,411 

Monadnock,  617.6  tons,  at  21.3  cents  per  ton 294,411 

Total,  2,960.8  tons,  at  21.5,  costing 1,426, 773 

If  the  armor  is  to  be  procured  within  a  reasonable  period,  it  must  be 
obtained  abroad,  like  that  of  the  Miantonomoh,  since  no  domestic  man- 
ufacturers are  now  prepared  to  make  it,  and  the  amount  required  for 
this  particular  object  would  not  justify  them  in  making  the  necessary 
outlay  for  a  plant,  even  if  the  Government  could  wait.  If,  however, 
additional  armored  vessels  are  to  be  built,  it  is  desirable  that  active 
measures  should  be  taken  by  the  Government  to  encourage  the  manu- 
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facture  of  armor  in  this  country,  in  connection  with  the  production  of 
steel  ingots  for  guns. 

It  has  never  been  claimed  for  the  monitors  that  they  would  be  a  match 
for  the  enormous  ironclad  battleships  of  Europe,  costing  $4,000,000 
each,  but  they  will  none  the  less  prove  useful  and  efficient  vessels  for 
coast  and  harbor  defense.  They  have  repeatedly  been  made  the  sub- 
ject of  examination  by  naval  boards,  which  have  approved  their  struct- 
ure and  advocated  their  completion.  The  highest  professional  opinion 
has  pronounced  in  favor  of  finishing  them,  and  has  declared  that  the 
total  cost,  about  $1,600,000  for  each  monitor,  will  be  in  no  way  exorbi- 
tant when  compared  with  the  results  obtained.  Common  prudence  de- 
mands that  immediate  steps  should  be  taken  to  remedy  the  defenseless 
condition  of  our  coasts  and  harbors,  and  the  most  rapid  and  economical 
measure  which  can  be  adopted  at  the  present  time  is  to  push  the  partly 
constructed  monitors  to  completion. 

ADDITIONAL  NEW  VESSELS  PROPOSED. 

The  Department,  on  the  21st  of  April  last,  requested  the  Advisory 
Board  to  report  concerning  the  general  features  and  essential  requisite* 
of  the  following  vessels,  namely,  one  cruiser  of  4,500  tons  displacement, 
one  cruiser  of  3,000  tons,  one  dispatch- vessel  of  1,500  tons,  two  heavily 
armed  gunboats  of  1,500  tons  each,  one  light  gunboat  of  750  tons,  one 
steel  ram,  one  cruising  torpedo-boat,  two  harbor  torpedo-boats,  and  one 
armored  vessel  not  exceeding  8,500  tons  displacement.  Of  these,  all 
but  the  last  had  been  made  the  subject  of  recommendations  in  the  De- 
partment's annual  report  of  December  1,  1883,  in  general  pursuance  of 
recommendations  previously  made  by  the  two  Advisory  Boards.  It 
was  deemed  desirable,  in  addition,  to  obtain  the  opinion  of  the  Board 
in  reference  to  an  armored  vessel,  in  view  of  the  possibility  that  its 
construction  might  be  authorized. 

A  full  statement  of  the  plan  of  the  Board  will  be  found  in  its  report^ 
dated  November  7,  1884.  It  recommends  for  the  3,000-ton  cruiser,  a 
single-decked  twin-screw  vessel  with  high  freeboard,  inclined  steel 
deck,  and  water-tight  subdivisions,  carrying  a  battery  of  four  6  inch 
and  seven  oinch  breech-loading  rifled  guns  and  ten  Hotchkiss  cannon.. 
The  design  provides  for  a  barque  rig,  giving  twothird^^  of  full  sail- 
power.  The  machinery  consists  of  two  complete  and  independent  sets 
of  engines  and  boilers,  in  water-tight  compartments,  with  an  indicated 
horse-power  of  3,500,  and  calculated  to  develop  a  speed  of  not  less  than 
fourteen  knots  in  smooth  water,  and  a  maintained  sea-speed  of  thirteea 
knots. 

The  two  heavily-armed  gunboats  should  be  similarly  constructed,  but 
with  the  rig  of  a  hermaphrodite  brig,  and  with  horizontal  engines  of 
1,600  indicated  horse-power ;  one  carrying  a  battery  of  two  8-inch  guns 
mounted  on  pivots  at  the  ends  of  a  central  superstructure,  and  two* 
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5-iiich  guns  in  sponsons;  and  the  other  a  10-inch  and  a  6-inch  gun,  in 
place  of  the  two  8-inch  guns. 

The  light  cruising  gunboat  of  800  tons  displacement  should  carry  a 
battery  consisting  of  six  low-power '5-inch  breech-loading  rifled  guns.  It 
should  have  a  light  hull  of  mild  steel,  unsheathed,  and  a  barkentine 
rig,  which,  with  a  single  screw,  would  make  the  vessel  manageable  and 
useful  under  sail,  with  a  maintained  sea-speed  of  ten  knots  an  hour 
under  ordinary  circumstances. 

The  armed  dispatch-boat  should  be  an  unprotected  vessel  of  high 
speed,  of  the  size,  motive  power,  and  general  description  of  the  Dolphin, 
but  carrying  a  battery  of  seventeen  Hotchkiss  cannon.  It  is  believed 
by  the  Board  that  this  armament  of  high-power  guns,  with  rapid  fire, 
will  be  more  advantageous  than  a  single  great  gun  of  relatively  slow 
and  inaccurate  fire,  in  view  of  the  speed  of  modern  merchant  steamers, 
with  which  alone  such  a  vessel  would  be  expected  to  contend. 

For  the  armored  ram  the  design  proposed  by  the  board  is  that  of  a 
handy,  short,  twin-screw  vessel  of  3,000  tons  displacement  and  seven- 
teen knots  speed,  unarmed,  with  a  central  citadel  to  protect  the  ma- 
chinery and  an  underwater  protective  deck  to  strengthen  the  ram, 
render  secure  the  buoyancy,  and  cover  the  steering-gear. 

In  reference  to  a  cruiser  of  4,500  tons  the  Board,  after  mature  consid- 
eration and  in  the  light  of  recent  developments  in  ship-building,  is  of 
the  opinion  that  the  essential  fighting  qualities  of  such  a  ship  can  be 
obtained  at  less  original  and  continuing  cost  in  a  smaller  vessel,  and 
that  the  only  material  advantage  in  greater  size  is  the  provision  of 
accommodation  for  a  flag  officer  and  his  staff',  an  advantage  not  suffi- 
ciently urgent  at  t\n\  present  time  to  call  for  the  outlay.  In  place  of 
a  4,500  ton  vessel,  therefore,  the  Board  prefers  a  fast  twin-screw  cruiser 
of  the  type  of  the  Boston  and  Atlanta,  of  about  3,600  tons  displace- 
ment, protected  throughout  by  a  steel  deck,  carrying  armor-piercing 
guns,  and  with  a  speed  of  at  least  sixteen  knots  an  hour  in  smooth 
water,  which  would  exceed  considerably  that  of  most  ironclads.  By 
the  adoption  of  twin-screws,  two  independent  sets  of  machinery,  and  the 
necessary  arrangements  for  a  forced  draft  the  Board  considers  that 
the  use  of  sails  as  a  means  of  propulsion  will  be  rendered  unnecessary. 
If  it  should  be  deemed  wise  to  construct  a  cruiser  of  larger  dimensions, 
the  Board  recommends  that  the  Chicago  should  be  duplicated,  with 
certain  improvements  in  minor  details. 

In  regard  to  torpedo-boats,  the  Board  reports  that  it  found  itself  called 
upon  at  the  outset  to  decide  upon  the  form  of  torpedo  intended  to  be 
used,  upon  which  the  design  of  the  boats  would  necessarily  depend. 
It  also  found  that  although  there  are  American  inventions  of  consider- 
able promi-o,  the  Whitehead  torpedo  is  the  only  one  in  existence  which 
has  passed  through  all  the  experimental  stages  and  is  in  the  market  for 
sale  as  a  completed  weapon  of  war;  and,  further,  that  all  the  torpedo- 
boats  of  European  nations  for  naval  attack  and  for  coast  and  harbor 
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defense  are  designed  for  the  use  of  this  torpedo  alone.  The  Board 
therefore  recommends,  first,  that  $100,000  be  appropriated  for  the  pur- 
chase of  the  right  to  use  the  Whitehead  torpedo  and  of  a  number  of 
completed  torpedoes;  and,  secondly,  that  $150,000  be  appropriated  to 
build  by  contract  one  first-class  torpedo-boat  130  feet  long,  one  first-- 
class torpedo-boat  110  feet  long,  and  one  second-class  torpedo-boat  70 
feet  long,  all  fitted  to  carry  the  Whitehead  torpedo ;  and  that  the  con- 
tracts should  stipulate  a  penalty  if  results  equal  to  those  in  foreign 
boats  are  not  obtained,  and  a  premium  if  they  are  exceeded. 

In  regard  to  an  armored  vessel,  the  Board  finds  that  under  existing 
conditions  the  depth  of  our  harbors  and  the  size  of  our  dry-docks  would 
present  serious  obstacles  to  the  usefulness  of  a  first-class  sea  going  bat- 
tle-ship, that  is,  a  ship  armed  with  the  heaviest  guns,  protected  by  the 
heaviest  armor,  and  provided  with  the  maximum  engine-power  attaina- 
ble in  a  vessel  of  not  unwieldy  size.  Investigation  proves  that  the  ne- 
cessity of  being  able  to  enter  the  principal  ports  on  this  coast  would 
limit  the  maximum  draft  of  such  a  vessel  to  twenty-three  feet,  while 
the  size  of  the  docks  at  Boston  and  Norfolk  would  fix  the  extreme 
breadth  at  fifty  eight  feet.  The  dry  dock  now  building  at  Mare  Island 
is  the  only  one  in  the  United  States  that  would  admit  a  first-class  iron- 
clad. These  conditions  would  establish  a  maximum  displacement  of 
7,000  tons,  and  the  preliminary  design  of  an  ironclad  of  such  dimensions 
will  shortly  be  completed. 

The  Department,  in  adopting  substantially  the  recommendations  of 
the  Board,  would  call  special  attention  to  the  necessity  of  developing 
the  means  of  attack  and  defense  by  torpedo-boats,  and  the  importance 
of  entering  in  this  country  upon  the  construction  of  what  has  now  be- 
come one  of  the  most  complicated  naval  weapons,  and  yet  one  of  the 
most  inexpensive  means  of  defense — for  fifty  torpedo-boats  may  be 
built  for  the  cost  of  one  ironclad. 

Great  attention  has  been  paid  to  the  subject  in  recent  years  by  Euro- 
pean States  and  the  construction  of  torpedo-boats  has  long  since  passed 
the  stage  at  which  improvised  or  hurriedly-built  substitutes  will  take 
the  place  of  a  boat  of  the  most  approved  modern  design.  An  organized 
system  of  coast  protection  by  torpedo-boats  is  now  considered  indis- 
pensable. They  are  intended  to  form  a  middle  line  of  defense  or  coast 
patrol  between  the  forts  and  fixed  mines  inshore  and  the  monitors  and 
coast-defense  vessels  outside.  Germany  has  taken  a  decided  step  in 
advance  of  other  powers  in  this  respect,  and  will  in  time,  at  a  final  ex- 
pense of  about  four  million  dollars,  be  in  possession  of  one  hundred 
and  fifty  of  these  craft,  or  one  for  every  ten  miles  of  coast,  a  distance 
wliich  can  be  traversed  by  the  boat  in  half  an  hour  in  any  weather  in 
which  an  ironclad  would  venture  to  approach.  The  United  States  have 
hitherto  made  no  progress  in  this  direction,  and  in  view  of  the  over- 
whelming importance  of  establishing  the  middle  line  of  defense,  and 
the  opportunity  offered  by  our  own  coast  for  utilizing  these  instruments 
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of  warfare,  it  is  stroDgly  recommended  that  immediate  action  be  taken 
to  carry  out  the  policy  indicated  by  the  Board. 

The  recommendations  made  above  are  in  all  material  points  the  same 
as  those  offered  in  the  Department's  report  of  December  1 ,  1883,  and  bear 
out  the  views  then  advanced  as  to  the  gradual  replacement  of  our  de- 
caying fleet  by  modem  constructions.  The  first  Advisory  Board  fixed 
the  number  of  vessels  required  in  commission  at  forty-three,  and  the 
reserve  at  twenty-seven,  making  a  total  of  seventy.  To  provide  such 
a  fleet  the  Department  recommends  the  construction  of  seven  modern 
cruisers  annually,  for  the  period  of  ten  years,  at  a  cost  of  four  millions 
a  year,  a  large  part  of  which  would  be  saved  by  abandoning  attempts 
to  rebuild  the  present  wooden  fleet.  Such  a  plan,  while  conforming  to 
the  conservative  demands  of  our  national  policy,  and  affording  ample 
time  for  adopting  every  new  development  in  the  art  of  construction, 
would  give  the  country,  at  a  moderate  cost,  a  Navy  adequate  to  train 
its  officers  and  to  maintain  its  safety  and  honor. 

THE   PRESENT  FLEET. 

The  available  cruising  war-vessels  of  the  Navy  are  the  following : 
One  first-rate,  the  Tennessee,  of  4,840  tons  displacement; 

Eleven  second-rates,  the  Trenton,  Lancaster,  Brooklyn,  Pensacola, 
Eichmond,  Hartford,  Omaha,  Lackawanna,  Yandalia,  Shenandoah,  and 
Powhatan,  varying  in  displacement  from  2,100  to  3,980  tons; 

And  nineteen  third-rates,  the  Juniata,  Ossipee,  Quinnebaug,  Swatara 
Galena,  Marion,  Mohican,  Iroquois,  Wachusett,  Kearsarge,  Adams,  Al 
liance,  Essex,  Enterprise,  Nipsic,  Yantic,  Monocacy,  Alert,  and  Banger 
varying  in  displacement  from  900  to  1,900  tons — making  in  all  thirty 
one  vessels,  of  which  only  the  last  three,  of  less  than  1,400  tons  dis 
placement,  have  iron  hulls,  all  the  others  being  built  of  wood. 

Of  the  above  list,  it  is  reported  that  the  following  will  be  condemned 
when  surveyed,  as  they  cannot  be  repaired  under  the  law :  Tennessee, 
Lackawanna,  Powhatan,  and  Wachusett. 

The  following,  it  is  estimated,  will  pass  out  of  the  service  within  six 
years:  Brooklyn,  Hartford,  Iroquois,  Kearsarge,  Pensacola,  and  Eich- 
mond. 

It  is  thought  that  the  remaining  eighteen  wooden  vessels  on  the  list 
msLYy  with  care,  be  made  to  last  between  ten  and  fifteen  years,  making  it 
probable  that  at  the  end  of  that  time  the  only  cruising  vessels  of  the 
present  list  remaining  will  be  the  three  small  iron  vessels,  Monocacy, 
Alert,  and  Banger. 

Of  the  available  vessels  named  in  the  annual  report  of  the  Depart- 
ment, dated  November  29,  1882,  the  Alaska,  Ticonderoga,  Tuscarora, 
and  Wyoming  have  been  stricken  off  the  Navy  Begister  under  the  acts 
of  August  5, 1882,  and  March  3, 1883;  the  Monongaheia  has  been  fitted 
as  a  storeship;  and  the  Ashuelot  has  been  lost  at  sea. 
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Of  the  vessels  on  the  Navy  list  at  the  same  date,  bat  not  then  deemed 
available,  the  following  have  been  stricken  off  nnder  the  same  acts: 
Antietam,  Benicia,  Barlington  (formerly  a  ferry-boat),  Oanandaigaa, 
Colorado,  Colossas  (never  launched),  Congress,  Connecticut  (never 
launched),  Cyane,  Dictator,  Florida,  Frolic,  Guard,  Iowa  (never  in 
commission),  Java  (never  launched),  Kansas,  Massaehusetts  (never 
launched),  Monadnock  (old),  ISTarragansett,  New  Orleans  (never 
launched),  Niagara,  Nyack,  Ohio,  Oregon  (never  launched).  Pawnee, 
Pennsylvania  (never  launched),  Plymouth,  Relief,  Eoauoke,  Sabine, 
Saco,  Santee,  Savannah,  Shawmut,  Supply,  Susquehanna,  Virginia 
(never  launched),  and  Worcester;  and  eight  tugs:  Blue  Light,  Em- 
erald, Glance,  Jean  Sands,  Phlox,  Eose,  Seaweed,  and  Sorrel. 

REPAIRS  OF  WOODEN  SHIPS. 

It  was  recommended  in  the  annual  report  of  the  Department  for  1882 
that  the  wooden  vessels  should  receive  only  such  moderate  repairs  as 
would  enable  them  to  serve  the  purpose  of  the  Government  until  a  new 
modern  navy  could  be  constructed,  and  with  this  view  a  continuance 
was  advised  of  the  proviso  adopted  at  the  first  session  of  the  Forty- 
seventh  Congress,  in  the  naval  appropriation  act  of  August  5,  1882, 
limiting  the  repairs  of  wooden  vessels  to  a  fixed  percentage  of  their 
cost,  but  it  was  recommended  that  the  limitation  be  flxed  at  20  instead 
of  30  per  cent.  This  recommendation  was  adopted  in  the  naval  appro- 
priation act  of  March  3, 1883,  passed  at  the  second  session  of  the  same 
Congress. 

In  the  report  of  December  1, 1883,  the  Department  recommended  the 
continuance  of  the  limitation  in  the  following  words:  *'The  proviso  of 
the  act  of  March  3,  1883,  limiting  the  repair  of  wooden  ships  to  20  per 
cent  of  their  cost,  should  be  continued  in  force  in  order  that  no  money 
may  be  expended  in  rebuilding  worn-out  structures  of  an  obsolete 
type."  Notwithstanding  this  recommendation,  in  the  naval  appropria- 
tion bill  reported  from  the  Committee  on  Appropriations  to  the  House  of 
Representatives  at  the  first  session  of  the  Forty-eighth  Congress,  which 
passed  the  House  March  6, 1884,  the  30  per  cent  limit  was  restored.  The 
Department  believes  that  this  is  a  step  backward.  The  real  explanation 
of  the  alleged  disproportion  between  the  amount  of  expenditure  and 
the  results  accomplished  in  the  naval  administration  of  this  country  is 
to  be  found  in  the  adherence  to  a  policy  of  attempting  at  great  cost  to 
rehabilitate  worn-out  structures  under  the  name  of  repairs.  For  more 
than  two  years  the  Department  has  combated  this  wasteful  policy,  and 
has  shown  repeatedly  by  actual  figures  to  what  extravagance  it  has  led. 
It  is  only  necessary  to  cite  a  few  instances  mentioned  in  the  reply  of 
the  Department,  January  11, 1884,  to  a  resolution  of  the  Senate  (Forty- 
eighth  Congress,  first  session,  Executive  Document  No.  48). 

The  Shenandoah,  built  in  1862,  at  a  cost  of  $463,866.75,  has  been 
charged  with  repairs  since  her  completion  amounting  to  $906,481.54. 
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The  Ossipee,  built  in  1861,  cost  $407,064,20,  and  her  repairs  since  that 
time  have  amounted  to  $1,197,391.39.  The  Kearsarge,  built  in  the  same 
year  for  $286,918,  has  since  been  repaired  at  a  cost  of  $1,123,415.75, 
enough  to  have  nearly  built  four  new  vessels  of  the  same  description. 
The  Pinta,  which  cost  in  1865  $135,915.91,  has  cost  for  repairs  $224,826.52. 
It  now  remains  to  be  seen  whether  this  policy  of  unlimited  repairs 
which  the  Department  has  sought  earnestly  to  check  is  to  be  resumed 
in  the  future.  Its  injurious  effects  are  far-reaching  and  various.  It 
places  the  whole  subject  of  construction  and  repair  outside  of  definable 
limits,  and  prevents  the  exercise  of  the  necessary  checks.  Eeturns  of 
expenditure,  under  the  vague  heads  of 'Mabor"  and  ^'materials,"  afford 
no  definite  clew  to  the  real  application  of  the  moneys  expended.  *'  Re- 
pair" and  ^'reconstruction,"  in  the  absence  of  fixed  limits^are  terms 
easily  interchangeable,  and  the  published  statements  of  expenditure 
under  the  first  name  during  many  years  show  that  it  is  only'too  apt  to 
mean  tbe  second.  The  bureaus  having  the  supervision  of  work  at  the 
navy-yards  are  unrestricted  in  their  expenditures  for  repair**  of  ships 
and  engines,  except  by  the  gross  amount  of  the  annual  appropriations. 
The  ou\y  pretext  upon  which  the  existence  of  our  overgrowB  establish- 
ment could  be  justified  was  this  demand  for  annual  reconstruction  under 
the  fiction  of  necessary  repairs,  and  hence  it  is  that  instead  of  maintain- 
ing such  yards  and  such  only  as  were  necessary  for  the  advantage  and 
benefit  of  our  shii)s,  the  ships  have  been  made  to  drag  out  a  protracted 
existence  for  the  benefit  of  the  yards. 

NAVY-YARDS. 

The  most  perplexing  question  in  the  reconstruction  of  the  Navy  will 
be  the  disposition  and  management  of  the  navy-yards,  each  having 
numerous  workshops,  and  each  workshop  being  engaged  in  producing 
or  refitting  separate  portions  of  every  one  of  the  naval  vessels  con- 
structed or  repaired,  while  there  are  many  heads  of  the  work  and  no 
one  technical  superintendent  responsible  for  and  supervising  the  whole. 

In  pursuance  of  the  policy  declared  by  Congress  in  the  reduction  of 
appropriations  for  yard  maintenance  and  in  providing  small  sums  for  the 
care  of  closed  yards,  all  work  upon  ships  has  been  discontinued  in  sev- 
eral of  the  navy-yards,  as  stated  in  the  last  annual  report,  and  these 
are  used  only  as  naval  stations. 

Under  the  conditions  of  modern  ship-building,  not  more  than  two 
naval  workshops  should  be  maintained  on  the  Atlantic  coast  and  one 
on  the  Pacific;  and  it  may  even  be  doubted  whether  more  than  one  is 
needed  on  the  Atlantic  coast.  The  New  London  yard  should  be  offered 
back  to  the  SUite  of  Connecticut,  and  the  League  Island  yard  to  the 
city  of  Philacelphia.  The  Boston  yard,  being  in  the  heart  of  a  great 
city,  should  be  sold  or  reduced  in  size.  The  Pensacola  and  Portsmouth 
yards  would  sell  for  only  a  small  price,  and  may  well  be  kept  for  naval 
stations  and  arsenals. 
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Assaming  that  the  workshops  are  to  be  kept  open  at  the  New  York, 
Norfolk,  and  Mare  Island  yards,  certain  improvements  in  administra- 
tion are  indispensable,  or  any  modem  ship  which  may  be  built  in  them 
will  be  a  failure,  and  any  ship  built  elsewhere  which  may  be  sent  to 
them  for  repairs  will  be  ruined;  while  both  in  building  and  repairing 
excessive  and  extravagant  expenditures  will  be  made. 

First  among  the  necessary  improvements  is  that  recommended  in  the 
rei)ort  of  last  year : 

"These  establishments  must  first  be  thoroughly  reorganized  in  such  a 
way  as  to  exclude  all  political  considerations  from  their  management; 
otherwise  bad  and  expensive  work  will  be  the  result.  We  cannot  afford 
to  destroy  the  speed  of  our  naval  engines  in  order  to  make  votes  for  a 
political  party.  Whatever  other  governmental  agency  may  be  con- 
ducted with  partisanship,  a  great  naval  workshop,  dealing  with  the 
hull  of  a  modern  steel  steamship,  its  fittings  and  equipment,  and  with  the 
complexities  of  its  machinery,  cannot  be  successfully  so  managed." 

*'  Until  the  navy -yard  workshops  are  managed  on  business  principles 
and  without  regard  to  politics  the  construction  and  repair  of  the  new 
American  navy  should  be  committed  to  those  builders  who  employ  or 
discharge  their  foremen  and  all  their  artisans  according  to  their  skill 
as  mechanics  and  without  caring  for  their  political  opinions  or  votes." 

These   views  are  in  accordance   with  section   1546  of  the  Revised 

Statutes,  which  declares  as  follows  concerning  the  employees  at  the 

navy  yards : 

"Nor  shall  any  workingman  be  removed  or  discharged  for  political 
opiuion." 

The  foremen  should  be  selected  without  regard  to  their  ability  or  in- 
fluence as  ward  ])oliticians,  and  the  best  and  most  capable  workmen 
shouUl  be  employed  without  regard  to  their  votes  or  their  activity  in 
politics.  Unless  some  plan  can  be  devised,  and  in  good  faith  carried 
out,  which  secures  such  non-partisan  management  of  the  naval  work- 
shops, all  of  them  should  be  closed  and  all  building  and  repairing  of 
Government  vessels  should  be  let  to  the  lowest  bidder.  The  fast  steel 
war  ship  of  the  future  cannot  be  produced  or  kept  in  repair  under  such 
a  system  as  has  too  often  prevailed  in  our  navy-yards. 

Secondly,  a  plan  must  be  adopted  to  fix  with  certainty  the  direct 
responsibility  of  some  one  person  for  the  performance  of  the  work  skill- 
fully, successfully,  and  economically.  The  present  system  has  two 
defects : 

The  navy  yard  is  a  great  naval  station  with  an  admiral  or  commo- 
dore in  command,  sunounded  by  all  the  form  and  ceremony  incident 
to  a  military  post.  The  mechanical  workshops  and  the  officer  in  charge 
of  them  are  under  his  control,  and  he  is  supposed  to  be  responsible  for 
what  is  done.  However  complete  may  be  the  military  supervision,  the 
technical  oversightof  the  commander-in-chief  is  usually  merely  nominal. 
Too  many  persons  are  in  form  or  in  fact  connected  with  the  work;  too 
much  routine  and  formality  exist;  promptness  of  decision  and  action 
6943  NAVY 2 
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does  not  prevail;  and  responsibility  for  neglect,  delays,  or  failures 
cannot  be  definitely  fixed. 

The  next  defect  is  of  the  same  character  as  that  which  exists  in  the 
organization  of  the  Navy  Department  itself,  namely,  the  sabdivision  of 
the  direction  of  work  upon  vessels  among  the  naval  constructor,  the 
chief  engineer,  and  the  equipment  officer;'  all  three  engaged  upon  one 
vessel,  all  having  co-ordinate  powers,  and  none  of  them  under  any  con- 
trol on  the  spot  except  that  of  the  line-officer  of  high  rank  who  coni- 
mands  the  naval  station.  Under  these  circumstances,  unity  of  action 
and  effective  direction  and  superintendence  in  the  building  or  re[>airing 
of  a  ship  are  impossible. 

The  remedy  for  these  defects  must  be  found  in  placing  one  tech- 
nical head — a  competent  ship-builder — over  all  the  persons  enga^eil  in 
building  or  repairing  the  ship;  over  the  work  on  the  hiUl,  the  machinery, 
and  the  equipment.  The  difficulty  of  finding  within  or  without  the 
naval  corps  i)er8ons  fit  for  the  service  required,  and  of  placing  them  in 
their  appropriate  positions  in  the  naval  establishment,  is  recognized, 
liut  they  must  be  found  if  the  Government  workshops  are  to  be  worthy 
of  the  name.  When  found  and  installed  they  must  be  made  in  all 
technical  matters  practically  independent  of  the  commanding  officer  of 
the  naval  station.  There  can  be  no  objection  to  the  military  command 
of  the  station  exercised  by  the  commandant;  but  it  should  be  confined 
to  military  objects,  and  the  superintendent  of  the  workshop  should  by 
the  Navy  Department  be  held  directly  and  solely  responsible  for  the 
work  of  construction,  repair,  and  equipment  under  his  charge. 

There  is  something  radically  wrong  in  a  system  which  unites  in  a 
single  organism  a  military  post  with  iU^  routine,  its  forms  and  cere- 
^  its  modes  of  official  correspondence,  its  quarters  for  officers, 

,  its  drill  grounds  and  barracks  on  the  one  hand,  and  a  mechanical 
workshop  devoted  to  operations  that  have  not  the  remotest  connectiou 
with  the  discipline  of  a  military  service.  The  organization,  the  methods 
of  control  required,  the  objects  to  be  accomplished  are  totally  dissimi- 
lar and  incompatible.  It  would  be  wrong  to  undervalue  the  importance 
of  military  forms  and  usages  and  the  elaborate  but  perhaps  necessary 
mjujhinery  which  is  a  characteristic  feature  of  military  administration  ; 
h"*^^  it  is  cleJir  that  this  is  not  the  kind  of  machinery  that  belongs  to  a 
workshop.  At  the  present  time,  navy-yard  administration  is  over- 
loaded with  traditions  and  customs,  the  work  is  obstructed  by  a  cum- 
brous organization,  technical  responsibility  is  lost  in  the  elaborately 
graded  multitude  of  semi-technical  and  semi-military  officials;  in- 
stead of  smoothness  is  to  be  found  friction,  instc^ad  of  promptness  de- 
lay and  procrastination,  instead  of  thrift  extravagance,  instead  of 
unity  of  action  a  mass  of  discordant  interests.  And  as  if  one  such  es- 
tablishment were  not  enough  of  a  blunder,  the  national  policy,  under 
the  clniimr  of  lof.alitiVM  si^okino"  natronape.  has  multiplied  these  military 
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shops  and  dotted  them  all  over  the  country,  in  order  that  the  benefits 
of  wasteful  governmental  expenditure  may  be  shared  by  many  States. 

As  a  partial  remedy  for  the  evils  above  described  it  is  recommended 
that  there  shall  be  three  officers,  to  be  known  as  Supervising  Naval 
Constructors,  to  be  appointed  by  the  President  by  and  with  the  advice 
and  consent  of  the  Senate,  either  from  civil  life  or  from  the  officers  of 
the  Navy,  to  hold  their  offices  until  successors  are  appointed,  and  if 
appointed  from  the  Navy  to  have  the  relative  rank  of  captain  during 
their  period  of  office.  The  Supervising  Naval  Constructors  so  appointed 
should  have  direct  charge  of  all  work  now  falling  under  the  heads  of 
construction,  steam-engineering,  and  equipment,  at  the  three  naval 
worksliops,  under  the  supervision  of  the  Chief  of  the  Bureau  of  Naval 
Construction,  by  whom  they  could  and  should  be  held  to  a  rigid  ac- 
countability for  all  work  carried  on  at  their  establishments ;  while  the 
Chief  of  the  Bureau  would  be  subject  to  an  equally  rigid  accountability 
for  all  their  doings. 

This  reform  is  believed  to  be  practicable  and  necessary.  If  the  force 
of  accumulated  traditions  and  the  excessive  conservatism  of  the  service 
prevent  its  adoption,  it  would  be  better  to  discontinue  our  yards  for  all 
working  purposes,  and  not  only  build  but  repair  our  vessels  and  engines 
by  contract. 

SALES   OF   CONDEMNED   SHIPS  AND   STORES. 

In  the  last  annual  report  the  proceeds  of  the  sales  of  old  vessels 
under  the  fifth  section  of  the  deficiency  act  of  March  3,  1883,  were 
stated  at  $384,753,  and  deducting  therefrom  $29,000,  being  the  price 
oifered  for  the  Niagara  (the  sale  of  which  was  set  aside),  and  adding 
$24,312  received  from  the  sale  May  3,  1884  of  the  Pawnee,  Supply, 
and  Benicia,  the  total  receipts  have  been  $380,065;  which  were,  imme- 
diately after  the  acceptance  of  the  various  bids,  deposited  in  the  Treas- 
ury of  the  United  States,  subject  only  to  the  official  drafts  of  the 
Department  for  lawful  purposes;  and  on  the  18th  of  Apiil,  1884,  at  the 
request  of  the  Department,  $200,000  of  the  deposits  were  formally  cov- 
ered in  as  miscellaneous  receipts,  leaving  $180,065  subject  to  draft. 

The  act  provided,  as  to  any  condemned  vessels  which  could  not  prop- 
erly be  sold  and  which  it  might  become  necessary  to  remove,  that  '*the 
cost  of  such  removal  shall  be  paid  out  of  the  net  proceeds  derived  from 
the  sale  of  other  vessels  hereby  authorized  to  be  sold,^ 

For  reasons  stated  in  a  reply  of  the  Department  dated  June  14, 1884, 
to  a  resolution  of  the  House  of  Representatives  (Forty -eighth  Congress, 
first  session.  Executive  Document  No.  170),  tbere  have  been  wholly  or 
partly  broken  up  the  Connecticut,  Oregon,  and  Pennsylvania,  at  Bos- 
ton; the  Colossus  and  Java,  at  New  York;  the  Massachusetts  and  Ply- 
mouth, at  Portsmouth,  and  the  Canandaigua,  at  Norfolk ;  the  estimated 
cost  of  all  the  work  being  about  $135,396.98,  and  the  estimated  value 
of  the  metal  and  other  materials  to  be  realized  being  $100,732.04,  or  a 
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probable  net  loss  of  $34,664.94.    A  detailed  statement  of  the  account 
up  to  November  24,  1884,  is  transmitted  with  this  report. 

The  sales  of  condemned  stores  and  supplies  under  the  second  section 
of  the  act  of  Augast  5,  1882,  stated  in  the  report  of  last  year  as  amount- 
ing to  about  $138,000,  appear,  on  complete  returns  since  received,  to 
have  realized,  after  paying  the  expenses  of  sale,  the  net  sum  of 
$133,406.11,  of  which  $127,617.47  was  covered  into  the  Treasury  as 
*•  miscellaneous  receipts  "  under  section  3618  of  the  Eevised  Statutes, 
and  $5,788.64  was  placed  to  the  credit  of  "  ordnance  material  and  small 
arms,"  under  the  act  of  June  20,  1878,  Additional  sales  have  been 
made  amounting  to  $26,005.68,  of  which  $10,047.87  were  received  by  the 
paymaster  at  Rio  de  Janeiro  from  the  stores  disposed  of  upon  giving  up 
the  naval  storehouse  there  in  September  last.  Two  sunken  hulks  bave 
been  sold  at  Mare  Ishuid  recently  for  about  $2,400,  and  the  proceeds 
will  be  covered  in  as  miscellaneous  receipts. 

WAR   VESSELS  IN   COMMISSION. 

The  North  Atlantic  Station  remained  under  the  command  of  Rear- 
Admiral  George  H.  Cooper  until  June  26, 1884,  when  he  was  retired  from 
active  service  at  Portsmouth,  N.  H.,  the  command  being  transferred  to 
Acting  Rear- Admiral  S.  B.  Luce.  On  the  20th  of  September  Acting  Rear- 
Admiral  Luce  was  detached  at  Newport,  and  Acting  Rear-Admiral 
James  E.  Jouett  succeeded  him.  The  Vandalia  was  detached  and  put 
out  of  commission  October  14,  1884,  and  the  squadron  now  consists  of 
the  Tennessee,  flag-ship,  Galena,  Swatara,  Alliance,  and  Yantic. , 

The  Nipsic,  Commander  H.  B.  Seely  commanding,  is  at  present  the 
only  vessel  on  the  South  Atlantic  Station,  the  flag-ship  Brooklyn,  flying 
the  flag  of  Rear- Admiral  T.  S.  Phelps,  having  returned  to  New  York 
early  in  October,  1884. 

Rear-Admiral  A.  K.  Hughes  commanded  the  force  on  the  Pacific  Sta- 
tion until  the  8th  of  April,  1884,  when  he  was  retired  from  active  serv- 
ice. Rear-Admiral  John  H.  [Jpshur  succeeded  to  the  command  at  San 
Francisco  April  8, 1884.  The  squadron  has  been  decreased  by  the  de- 
tachment of  the  Pensacola,  former  flag-ship,  and  the  Adams,  and  in- 
creased by  the  arrival  of  the  Shenandoah  and  Pinta;  the  other  vessels 
being  the  Hartford,  flag-ship,  Lackawanna,  Wachusett,  and  Iroquois. 

The  European  Station  is  now  commanded  by  Rear-Admiral  Earl 
English,  who  relieved  Rear-Admiral  C.  II.  Baldwin,  at  Southampton, 
England,  on  the  20th  of  September,  1884.  The  vessels  are  the  Lancas- 
ter, flag-ship,  Kearsarge,  and  Quinnebaug. 

Acting  Rear-Admiral  John  Lee  Davis  is  now  in  command  of  the 
Asiatic  Station,  having  joined  December  19,  1883.  During  the  past 
year  the  Richmond  and  Essex  have  been  ordered  home,  and  the  squad- 
ron has  been  increased  by  the  arrival  of  the  Trenton,  Ossipee,  and 
Alert,  which,  with  the  Enterprise,  Juniata,  Monocacy,  and  Palos,  con- 
stitute the  present  force. 
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The  Powhatan  has  been  engaged  in  detached  service,  the  Michigan 
on  the  lakes,  and  the  Banger  in  surveys  on  the  Mexican  and  Central 
American  coasts  of  the  Pacific. 

THE  JEANNETTE   EXPEDITION. 

Lieutenants  Giles  B.  Harber  and  William  H.  Schuetee,  who  had  been 
employed  in  the  continued  search  for  the  missing  boat's-crew  of 
the  Jeannette,  and  subsequently  in  executing  the  orders  of  the  De- 
partment issued  in  pursuance  of  the  act  of  August  7,  1882,  relative  to 
the  removal  of  the  remains  of  Lieutenant-Commander  De  Long  and 
his  companions,  remained  in  Siberia  during  the  summer  of  1883,  await- 
ing the  return  of  cold  weather,  during  which  alone  the  transportation 
could  be  effected.  The  bodies  in  their  charge  were  those  of  Lieutenant- 
Commander  George  W.  De  Long,  Surgeon  James  M.  Ambler,  Jerome 
J.  Collins,  Walter  Lee,  Adolph  Dressier,  Nelse  Iverson,  Carl  A,  Gortz, 
George  W.  Boyd,  Heinrich  H.  Kaacke,  and  the  cook  Ah  Sam.  They 
had  been  removed  Irom  the  grave  in  the  Lena  Delta  and  placed  in  tem- 
porary sealed  cases  at  Yakutsk. 

The  sled  train  with  the  bodies  left  Yakutsk  November  28,  1883, 
arriving  at  Orenburg,  the  nearest  railway  point,  on  January  16,  1884. 
At  the  principal  cities  on  the  route  the  train  was  received  with  mili- 
tary and  civil  honors  by  the  local  Russian  authorities.  At  Orenburg 
the  remains  were  taken  to  the  hospital  and  transferred  to  the  metallic 
burial  cases  sent  from  the  United  States,  after  which  they  were  placed 
in  a  special  car.  On  January  24,  Lieutenants  Harber  and  Schuetze 
started  for  Hamburg  via  Moscow  and  Berlin,  reaching  their  destination 
February  2.  Similar  honors  were  paid  at  important  points  on  this 
journey.  'At  Hamburg  the  bodies  were  transferred  to  the  steamer 
Frisia,  of  the  Hamburg  American  Packet  Company,  which  sailed  for 
New  York  February  6,  and  arrived  February  20. 

The  bodies  were  landed  at  Hoboken,  N.  J.,  and  were  conveyed  on 
February  22,  in  the  tug  Nina,  to  the  Battery,  where  they  were  received 
with  suitable  honors.  The  escort  was  composed  of  a  detachment  of 
seamen  and  marines,  a  battalion  of  the  Regular  Army,  and  two  regi- 
ments of  the  National  Guard  of  the  State  of  New  York.  Funeral  serv- 
ices were  held  at  the  Church  of  the  Holy  Trinity,  on  Madison  avenue, 
after  which  seven  of  the  bodies,  among  them  that  of  Lieutenant  Com- 
mander De  Long,  were  buried  at  Woodlawn  Cemetery.  The  remaining 
three,  being  those  of  Dr.  Ambler,  Mr.  Collins,  the  meteorologist,  and 
the  coal-heaver,  Boyd,  were  delivered  to  their  friends  for  interment  at 
the  places  designated  by  the  latter. 

THE   GREELY  BELIEF  EXPEDITION. 

By  Executive  order  of  December  17,  1883,  a  Board  composed  of 
officers  of  the  Army  and  Navy  was  constituted  to  "consider  an  expedi- 
tion to  be  sent  for  the  relief  of  Lieutenant  Greely  and  his  party,  com- 
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prising  what  is  known  as  the  Lady  Franklin  Bay  Expedition,  and  to 
recommend  to  the  Secretaries  of  War  and  the  Navy  jointly  the  steps 
the  Board  may  consider  necessary  to  be  taken  for  the  equipment  and 
transportation  of  the  Belief  Expedition,  and  to  suggest  such  plan  for 
its  control  and  conduct  and  for  the  organization  of  its  persotinel  as 
may  seem  to  them  best  adapted  to  accomplish  its  purpose.''  The  Board 
met  pursuant  to  the  above  order  on  December  20,  and  after  a  full  ex- 
amination of  the  subject,  with  the  assistance  of  testimony  from  all  per- 
sons having  experience  in  Arctic  expeditious  whose  advice  could  be 
obtained,  presented  a  report  dated  January  22, 1884,  which  was  imme- 
diately transmitted  to  Congress.  On  the  same  day  a  joint  resolution 
making  an  appropriation  for  the  relief  of  Lieutenant  Greely  and  his 
party  was  introduced  in  the  House  of  Repre^^sentatives,  which  resolu- 
tion was  finally  passed  and  approved  February  13,  1884. 

it  was  decided  at  the  outset,  in  accordance  with  the  opinion  of  the 
Secretary  of  War  and  the  Secretary  of  the  Navy,  as  expressed  in  a  let- 
ter of  January  17  to  the  President,  that  the  control  of  the  expedition 
should  be  committed  to  the  Navy  Department,  and  on  February  18 
Commander  Winfield  Scott  Schley  was  designated  lor  the  command. 

In  view  of  the  probable  passage  of  the  resolution  authorizing  the  ex- 
pedition and  of  the  extreme  urgency  of  the  case  preliminary  steps  were 
taken  to  secure  suitable  vessels.  After  careful  examination  of  the  ves- 
sels available  for  the  purpose,  on  February  2  the  steum-whaler  Thetis 
was  purchased  at  Dundee,  Scotland,  and  on  January  28  the  sealing 
steamer  Bear  at  St.  John's,  Newfoundland.  The  British  Government 
generously  presented  to  the  United  States  for  the  use  of  the  expedition 
the  steamer  Alert,  which  had  previously  been  thoroughly  prepared  and 
equip])ed  for  service,  and  had  been  successfully  employed  in  the  Arctic 
expedition  of  1875-1876  under  Sir  George  Nares. 

At  the  instance  of  the  Secretary  of  War  and  the  Secretary  of  the 
Navy,  the  Secretary  of  State  caused  requests  to  be  addressed  to  the 
owners  of  steam- whalers  and  sealers  abroad  to  direct  the  captains  of  their 
vessels  to  be  on  the  watch  for  traces  of  the  Greely  party.  The  minister 
of  the  United  States  at  Copenhagen  was  also  directed  to  request  of  the 
Danish  Government  that  instructions  should  be  issued  to  the  authori- 
ties in  Greenland  to  afford  all  possible  facilities  to  the  expedition. 

The  Bear  arrived  at  New  York  February  15.  The  Thetis  arrived  at 
the  same  place,  from  Dundee,  Scotland,  March  23,  under  command  of 
Lieut.  L.  L.  Reamey.  The  Alert  arrived  April  22,  from  Spithead,  Eng- 
land, under  command  of  Lieutenant-Commander  C.  F.  Goodi  i.jh.  Lieut. 
William  H.  Emory  was  assigned  to  the  command  of  the  Bear,  and 
Commander  George  W.  Coflin  to  that  of  the  Alert,  which  was  to  l>e 
employed  as  a  reserve  vessel.  The  Thetis  was  placed  under  the  com- 
mand of  Commander  Schley,  commanding  the  expedition. 

After  careful  inspection  of  the  vessels,  it  was  decided  to  make  certain 
necessary  alterations.    These  alterations,  and  the  supply  of  the  necessary 
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equipment,  were  hastened  forward  with  all  possible  care  and  dispatch, 
the  chiefs  of  bureaus  giving  their  personal  attention  to  all  the  details. 

The  use  of  antbracite  coal  being  inexpedient,  the  coal- transport 
Ybarra  was  chartered  and  brought  over  from  Cardiff  2,000  tons  of  . 
Welsh  coal  of  superior  (piality.  To  supply  the  expedition  in  the  Arctic 
regions,  a  contract  was  entered  into  with  the  agents  of  the  English 
steamer  Loch  Garry  to  transport  500  tons  of  coal  from  Cardiff  to  Little- 
ton Island. 

The  officers  and  crew  of  the  vessels  were  carefully  selected  after 
every  precaution  had  been  taken  to  ensure  the  necessary  physical  and 
other  (jualifications  for  their  arduous  duty.  In  accordance  with  the 
plan  early  decided  on,  the  Bear,  whose  preparations  Nyere  most 
advanced,  sailed  from  New  York  April  24.  The  Thetis  followed  on 
May  1,  and  the  Alert  on  May  10.  All  the  vessels  were  to  stop  at  8t. 
John's  for  coal.  The  Bear  reached  Saint  John's  May  1,  sailed  on  May 
3,  and  arrived  at  Godhavu  May  13.  After  several  unsuccessful  efforts 
to  penetrate  the  ice  barrier,  she  succeeded  in  getting  through  to 
Upernavik,  where  she  arrived  May  28.  On  the  following  day  she 
was  joined  by  the  Thetis.  The  collier  Loch  Garry  had  previously 
joined  the  Thetis  at  Saint  John's,  and  Ensign  Washington  I.  Cham- 
bers was  detailed  to  represent  the  Government  on  board  and  protect 
its  interests,  in  view  of  its  responsibility  for  the  ship  from  the  time 
of  her  sailing  from  St.  John's  until  her  return  to  that  port.  The  Loch 
Garry  remained  in  company  with  the  Thetis,  and  both  ships  arrived  at 
Godhavn  May  22.  After  leaving  this  point,  on  May  24,  the  same  diffi- 
culties were  encountered  in  the  navigation  through  the  ice  barrier  that 
had  delayed  the  progress  of  the  Bear.  It  was  therefore  determined  to  * 
send  the  .Loch  Garry  back  to  Godhavn  until  the  weather  became  more 
favorable.  Two  days  later  the  Loch  Garry  was  enabled  to  come  up 
with  the  Thetis,  and  after  a  passage  of  great  danger  and  difficulty  the 
two  vessels  arrived  at  Upernavik.  Here  it  was  ascertained  that  the 
condition  of  the  packed  and  unbroken  ice  to  the  northward  would 
render  the  further  progress  of  the  coaling  steamer  impossible  at  this 
date,  and  she  was  accordingly  directed  to  remain  until  the  arrival 
of  the  Alert. 

The  Thetis  and  Bear  sailed  from  Upernavik  May  29,  Governor  Elberg, 
of  Uperimvik,  accompanying  the  ships  as  far  as  Kingitok,  to  render 
assistance.  Here  the  tleet  was  detained  until  June  1.  From  June  7 
the  ships  were  delayed  for  five  days  at  the  Duck  Islands,  watching  the 
vast  fields  of  ice  in  Melville  Bay,  in  which  no  lead  was  visible.  On 
June  14  an  advance  of  30  miles  was  made.  On  the  following  day 
another  advance  was  made  through  dangerous  and  tortuous  leads,  and 
among  heavy  icebergs,  to  a  position  58  miles  southeast  of  Cape  York. 
At  that  point  land-ice  was  found  to  extend  in  one  unbroken  and  impene- 
tarable  mass  a  distance  of  60  miles  off  shore,  while  there  were  unfailing 
indications  of  coming  southeast  gales.  During  the  next  two  days,  until 
the  gale  abated,  the  ships  were  in  imminent  peril. 
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On  tbe  18th  the  ships  arrived  at  Cape  York.  Here  they  were  sepa- 
rated, and  the  search  was  continued  along  the  coast  to  the  northward. 
After  three  days  of  difficult  navigation,  following  every  lead  and  crack 
in  the  ice,  by  the  aid  of  constant  ramming,  and  by  using  torpedoes 
when  practicable,  the  Thetis,  on  June  21,  arrived  at  Littleton  Island. 
A  day  was  spent  in  examining  the  island  with  its  cairns  and  cachest 
but  no  traces  of  the  missing  party  were  found.  On  the  following  day 
the  Bear  arrived,  after  an  equally  difficult  and  dangerous  passage,  and 
the  two  vessels  pushed  over  to  Payer  Harbor,  arriving  at  7.30  in  the 
evening.  Search  parties  were  sent  ashore,  and  one  of  them  found,  in 
the  cache  on  Brevoort  Island,  the  first  intimation  of  the  situation  of 
Greely  and  his  companions.  Losing  no  time,  the  vessels  passed  around 
the  point  of  Cape  Sabine,  and  reached  the  wreck  camp  an  hour  after 
the  discovery  of  the  record. 

At  this  point  were  found  Lieutenant  Greely  and  the  other  survivors 
of  the  Lady  Franklin  Bay  Expedition,  numbering  in  all  seven  persons. 
Their  enfeebled  condition  showed  that  they  had  not  man^'  hours  to  live. 
They  were  tenderly  cared  for,  and  as  soon  as  their  strength  was  suffi- 
ciently restored  were  brought  ott*  to  the  vessels.  The  bodies  of  the 
dead  were  then  removed,  as  well  as  all  the  records  and  other  property 
belonging  to  the  party. 

The  object  of  the  Relief  Expedition  being  accomplished,  the  ships, 
on  the  2.'M  of  June,  sailed  from  Payer  Harbor,  retracing  their  course 
through  Melville  Bay.  On  the  1st  of  July,  near  Sugar  Loaf  Moutitain, 
the  Alert  and  Loch  Garry  were  discovered  beset  in  the  icepack.  The 
former  vessel  had  amved  at  CJpernavik  June  13,  but  had  been  obliged 
to  remain  there  until  the  condition  of  the  ice  was  favorable  to  the  safe 
passage  of  the  collier.  Between  the  19th  of  June,  when  they  arrived  at 
Upernavik,  and  the  Ist  of  July,  the  two  vessels  had  been  struggling  to 
cross  Melville  Bay. 

The  four  vessels  now  continued  their  progress  homeward,  remaining 
in  company  as  far  as  the  Brown  Islands.  The  Alert  was  sent  on  with 
the  Lo(;h  Garry,  and  the  Thetis  and  Bear,  after  stopping  at  Uper- 
navik, joined  the  others  on  July  5  at  Godhavn,  where  was  buried  the 
E>kimo  Christiansen,  one  of  those  who  had  perished  at  Cape  Sabine. 

On  July  9  the  four  ships  left  Godhavn,  and  the  Thetis,  Bear,  and 
Loch  Garry  arrived  at  St.  John's  July  17.  The  Alert  arrived  on  the 
following  day.  The  (coaling  steamer  was  on  July  21  sent  to  New  York, 
and  on  July  26  the  ships  of  the  Kelief  Expedition  sailed  from  St.  John's, 
arriving  at  Portsmouth  August  1.  They  were  received  on  their  arrival 
by  the  Secretary  of  the  Navy  and  by  the  North  Atlantic  squadron,  com- 
manded by  Acting  Bear- Admiral  Stephen  B.Luce.  The  survivors  of 
the  expedition  were  landed  at  Portsmouth,  and  at  the  same  place  the 
body  of  Winfield  S.  Jewell,  who  had  been  a  resident  of  New  Hampshire, 
was  deliveretl  to  his  friends. 

On  the  4th  of  August  a  civic  reception  was  given  to  Greely  and  his 
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companions,  and  the  officers  and  men  6f  the  relief  sqaadron  by  the  city 
of  Portsmouth.  On  the  following  day  the  relief  ships  sailed  for  New 
York,  arriving  August  8.  The  remaining  bodies  were  landed  at  Gov- 
ernor's Island,  and  delivered  to  the  authorities  of  the  War  Department. 

Under  the  act  approved  April  17, 1884,  a  proclamation  was  issued 
by  the  Secretary  of  the  Navy  on  that  day,  and  duly  circulated,  offering 
$25,000  "to  be  equitably  paid  or  distributed  to  such  ship  or  ships, 
person  or  persons,  not  in  the  military  or  naval  service  of  the  United 
States,  as  shall  discover  and  rescue,  or  satisfactorily  ascertain  the  fate''  of 
the  Greely  Expedition.  No  claim  for  this  reward  has  been  presented 
to  the  Department,  none  of  the  whalers  which  had  attempted  the  res- 
cue having  reached  a  point  within  one  hundred  miles  of  the  missing 
party. 

The  joint  resolution  of  February  13,  1884.  directed  the  sale  of  the 
vessels  which  might  be  purchased  for  the  Greely  Relief  Expedition. 
The  sale  has  not  yet  been  made,  and  it  is  recommended  that  the  Thetis 
and  Bear  be  retained  for  surveying  vessels,  or  to  cruise  in  the  waters 
of  Alaska,  or  for  use  in  the  training  service. 

The  expenditures  and  outlays  on  account  of  the  expedition  appear 
from  the  books  of  the  Fourth  Auditor  to  have  been  $762,906.18,  a  full 
and  detailed  account  of  which  will  shortly  be  ready  for  submission  to 
Congress,  as  required  by  the  joint  resolution  authorizing  the  rescue. 
The  Bear  cost  $100,000,  ^e  Thetis  $140,000,  and  all  three  of  the  ships 
were  thoroughly  repaired  and  fitted  for  cruising  and  wintering  in  the 
Arctic  regions,  at  an  expense  of  about  $200,000.  The  coal  »nd  the 
hire  of  the  Loch  Garry  cost  over  $50,000;  ])rovision8,  about  $100,000  ; 
clothing,  over  $60,000;  and  the  pay  of  the  men,  who  were  given  8j)ecial 
wages  and  a  bonus  on  their  return,  amounted  to  over  $50,000.  The 
large  expenditure  for  supplies  was  required  because,  although  the 
Thetis  sailed  from  New  York  on  May  1  and  entered  Portsmouth  on  the 
return  on  August  1,  the  expedition  was  fully  fitted  for  a  two  years' 
absence,  and  in  case  of  necessity  could  have  remained  three  years  with- 
out suffering.  Much  of  the  outfit  is  of  full  value  for  the  naval  service. 
No  suggested  provision  for  the  safety  or  comfort  of  the  explorers  or  for 
the  success  of  the  search  was  omitted  because  of  its  cost. 

In  preparing  the  Greely  Relief  Expedition  of  1884,  there  was  neither 
omission,  neglect,  nor  mishap.  In  conducting  it  to  a  successful  issue 
against  the  warring  elements  there  were  manifested  unremitting  pa- 
tience and  persistency,  indomitable  will,  honorable  ambition,  and  a  high 
sense  of  duty  to  their  perishing  countrymen  and  comrades  of  the  Army 
on  the  part  of  all  its  officers  and  men.  Their  achievement  has  reflected 
high  credit  and  honor  upon  the  American  Navy,  and  their  names  stand 
recorded  in  the  General  Order  No.  321  of  August  6,  1884,  in  which 
"  the  Department  extends  its  cordial  and  earnest  congratulations  to 
Commander  Schley,  commanding  the  expedition,  and  to  the  officers  and 
men  of  his  command,  upon  the  distinguished  success  of  their  eiforts. 
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and  takes  this  occasion  of  publicly  commending  the  courage,  zeal,  and 
indgment  with  which  they  executed  their  difficult  and  dangerous  duty." 

ORGANIZATION  OF   THE  DEPARTMENT. 

.  It  is  necessary  to  call  attention  once  more  to  the  impossibility  of 
properly  conducting  the  business  of  the  Navy  Department  without  fur- 
ther civilian  assistance  than  is  now  at  the  command  of  the  Secretary. 
There  should  be,  in  addition  to  the  head  of  the  Department,  at  least 
two  responsible  departmental  officers,  whose  training  is  that  of  civil 
life,  and  who  shall  represent  the  civil  authority.  These  should  be  an 
Assistant  Secretary  and  a  Solicitor.  The  technical  subjects,  which  in 
great  number  and  variety  fall  under  the  consideration  of  the  Depart- 
ment, are  distributed  among  eight  bureaus  and  additional  offices,  whose 
chiefs  must,  by  law,  be  officers  of  the  Navy.  The  task  of  conducting, 
in  conformity  with  the  laws  of  Congress  and  the  policy  and  will  of  the 
President,  these  many  military  sub-organizations  as  a  harmonious  and 
efficient  whole  is  too  great  for  any  single  person  from  civil  life,  unless 
aided  in  the  details  of  business  by  responsible  civil  subordinates.  The 
necessary  assistance  cannot  be  given  by  the  chief  clerk,  whose  duties 
at  the  head  of  the  clerical  force  are  sufficient  to  occupy  fully  his  atten- 
tion. A  laborious  experience  of  two  years  and  a  half  forces  irresistibly 
the  conclusion  that  an  Assistant  Secretary  is  indispensable  for  the 
proper  transaction  of  the  business  of  the  Department.  Ff  such  aid  is 
not  provided.  Congress  should  give  authority  for  the  appointment  of 
the  chiefs  of  the  bureaus  from  civilians. 

THE  BUREAUS  AND  ADVISORY  BOARD. 

Occasion  is  gladly  taken  to  state  that  whatever  differences  of  opinion 
have  arisen  concerning  the  details  of  the  work  of  the  J)epartment, 
eomplete  personal  friendship  and  harmonious  relations  have  existed 
between  the  Secretary,  all  the  chiefs  of  the  bureaus,  and  the  Naval  Ad- 
visory Hoard.  This  condition  has  contributed  largely  to  whatever 
success  may  have  been  Jichieved. 

It  is  again  recommended  that  the  two  Bureaus  of  Construction  and 
Repair  and  Steam-Engineering  be  united  as  a  single  Bureau  of  Xaval 
Construction,  to  have  for  its  chief  the  most  competent  naval  architect 
who  can  be  found,  whether  among  the  present  officers  of  the  Navy  or 
in  civil  life;  and  it  is  further  recommended  that  the  equipment  work 
be  transf«*rred  from  the  present  bureau  to  such  enlarged  Bureau  of 
Construction. 

This  consolidation  would  give  unity  ot*  responsibility  and  power  in 
the  construction  of  ships  and  would  obviate  the  necessity  of  a  Naval 
Advisorv  Board,  which  is  now  bv  law  placed  between  the  Secretary  and 
the  Bureaus. 

Elsewhere  in  this  report  the  necessity  is  argued  of  one  technical 
superintending  head  of  each  Government  workshop  at  the  navy-yards. 
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Even  more  indispensable  will  be  found  one  technical  head  of  the  con- 
struction offices  of  the  Department  which  are  to  desigrn  the  ships  and 
to  supervise  their  construction,  whether  in  private  or  public  shops.  The 
Secretary,  the  Chief  Constructor,  the  Engineer-in-Chief,  the  Chiefs  of  the 
Ordnance  and  Equipment  Bureaus,  and  the  Advisory  Board,  twelve 
persons  in  all,  have  managed  to  agree  fairly  well  concerning  the  designs 
and  the  work  upon  the  new  cruisers,  but  this  extreme  distribution  ot 
functions  will  not  answer  as  a  permanent  organization. 

If  one  technical  head,  who  shall  be  the  superior  of  all  the  constructors, 
engineers,  and  other  officers  engaged  in  designing  ships  can  be  found, 
he  is  the  proper  adjunct  of  the  Secretary.  The  present  naval  corps 
will  probably  furnish  the  expert  officer;  if  not,  he  should  be  looked  for 
and  found  in  civil  life. 

BUREAU   OF  YARDS  AND  DOCKS. 

The  annual  report  of  Rear- Admiral  Edward  T.  Nichols,  Chief  of  the 
Bureau  of  Yards  and  Docks,  which  has  been  most  faithfully  and  ably 
conducted  during  his  whole  term  of  office,  describes  the  condition  of 
each  navy -yard,  and  submits  estimates,  in  addition  to  those  for  general 
maintenance  and  ordinary  repairs  and  preservation,  of  $3,799,865.29 
for  permanent  improvements.  Of  this  amount  the  Department  has 
submitted  to  Congress,  through  the  Secretary  of  the  Treasury,  only 
$733,883,  believing,  as  stated  in  the  report  of  last  year,  that,  before 
making  any  considerable  appropriations  for  permanent  improvements, 
Congress  should  adopt  a  definite  and  complete  plan,  determining  what 
yards  shall  be  used  for  construction  and  repair  and  how  they  shall  be 
improved. 

The  navy  yard  system  has  already  been  discussed  and  the  opinion 
expressed  that  if  naval  vessels  are  to  be  built  or  repaired  in  the  Govern- 
ment workshops,  the  latter  should  be  thoroughly  reorganized,  politics 
excluded  therefrom,  and  a  single  technical  superintendent  provided  for 
each;  and  that  not  more  than  two  workshops  should  be  maintained  on 
the  Atlantic  and  one  on  the  Pacific  coast. 

The  Department  still  continues  to  recommend  the  sale  of  fifty-three 
acres  ef  the  New  York  navy-yard,  together  with  the  naval  hospital 
grounds. 

BUREAU   OP  EQUIPMENT   AND   RECRUITING. 

The  late  Chief  of  this  Bureau,  Rear- Admiral -Earl  English,  resignetl 
his  office  on  the  5th  day  of  September,  to  take  command  of  the  Euro- 
pean Station,  and  was  succeeded  on  the  next  day  by  Commodore  Win- 
field  Scott  Schley,  whose  report  narrates  the  operations  of  the  Bureau 
during  the  ]>ast  year,  in  purchasing  coal  and  manufacturing  cordage, 
iron  cables,  galleys,  and  sails;  considers  the  training-ships  and  the  ap- 
prentice training  system  and  their  necessities,  and  makes  certain  recom- 
mendations concerning  needed  improvements  in  the  condition  of  the 
apprentices  and  enlisted  men  of  the  Navy,  which  should  be  specially 
commended  to  Congress. 
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By  Executive  order  dated  November  6,  1883,  the  pay  of  the  petty 
officers  and  enlisted  men  of  the  Navy  was  increased,  the  increase  to 
take  effect  January  1, 1884,  under  the  authority  of  section  1569  of  the 
Revised  wStatutes,  which  is  as  follows  :  '*  The  pay  to  be  allowed  to  petty 
officers,  excepting  mates,  and  the  pay  and  bounty  upon  enlistment  of 
seamen,  ordinary  seamen,  firemen,  and  coal-heavers,  in  the  naval  serv- 
ice, shall  be  fixed  by  the  President.'' 

The  changes  in  the  more  important  ratings  are  as  follows : 


Sesman 

Old  rate. 

$21  50 
17  60 
15  50 

50  00 
50  00 
50  00 

31  50 
26  50 
21  50 

Now 

'  rate. 
$24  00 

Ordinary  nearoan ^... 

10  00 

Landsman  

16  00 

Machinist  (or  correaponding  rating) : 

t  irst  clasi} 

70  00 

Second  olaaa 

60  00 

Third  class 

50  00 

Fireman : 

First  class 

85  00 

Second  class 

30  00 

Coal-heavtir 

22  00 

ft 

BUREAU  OF  NAVIGATION. 

The  report  of  Commodore  John  G.  Walker,  Chief  of  the  Bureau  of 
Navigation,  describes  the  operations  of  the  Bureau  and  the  offices 
under  it,  in  connection  with  the  repair,  inspection,  and  testing  of  Navy 
compasses ;  the  investigation  of  the  magnetism  of  iron  and  steel  vessels, 
and  in  particular  of  that  of  the  new  cruisers ;  the  continuation  of  the 
determination  of  longitudes,  under  the  direction  of  Lieutenant-Com- 
mander Charles  H.  Davis;  navigation  supplies;  ships'  libraries;  the 
Naval  Observatory;  the  Hydrographic  Office;  and  the  Nautical  Alma- 
nac. 

The  Bureau  has  now  procured  the  necessary  instruments  for  the  com- 
pass-testing house,  and  it  is  desirable  that  the  appropriation  for  its  erec- 
tion which  was  approved  by  both  houses  in  the  naval  appropriation 
bill  at  the  last  session,  but  which  failed  to  become  a  law,  should  be 
made  without  delay. 

During  the  years  subsequent  to  the  war  the  Bureau  depended  in  part 
for  the  necessary  navigation  supplies  for  the  Navy  upon  articles  accumu- 
lated during  the  war.  As  these  supplies  are  now  exhausted,  the  reduc- 
tion of  ajjpropriation  made  in  the  recent  acts  has  subjected  the  Bureau 
to  great  embarrassment.  It  is,  therefore,  recommended  that  the  appro- 
priation be  increased  to  $130,000,  the  amount  asked  for  in  the  annual 
estimates,  as  the  lowest  sum  necessary  for  a  proper  administration  of 
the  Bureau. 

NAVAL   OBSERVATORY. 

The  report  of  the  Superintendent  of  the  Naval  Observatory,  Com- 
modore Samuel  R.  Franklin,  treats  in  detail  of  the  work  performed  at 
the  Observatory  with  the  several  instruments,  the  transmission  of  time- 
signals,  and  the  reduction  of  the  observations  of  the  transit  of  Venus. 
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It  is  recoiumended  that  the  appropriation  for  printing  the  publica- 
tions of  the  Observatory  be  increased,  and  that  provision  be  made  for 
the  construction  of  new  buildings  upon  the  site  selected  and  purchased 
for  this  puri^ose.       , 

HYDROGRAPHIO   OFFICE. 

The  Hydrographic  Office,  ably  conducted  by  Commander  John  R. 
Bartlett,  has  continued  to  do  most  efficient  work  in  the  correction  of 
charts,,  the  production  of  new  charts  from  surveys  by  officers  of  th^  Navy, 
and  the  preparation  and  publication  of  nautical  information.  Over  one 
thousand  announcements  have  been  issued,  in  the  '*  Notices  to  Mariners,'^ 
of  which  310,000  copies  have  been  distributed  gratuitously  in  all  parts 
of  the  world.  Light-lists  of  the  world,  corrected  to  July  1,  were  issued 
July  20.  The  branch  offices,  the  establishment  of  which  was  noticedin 
the  last  annual  report,  have  been  of  incalculable  service  in  furthering 
the  operations  of  the  office,  by  giving  increased  facilities  for  the  receipt 
and  dissemination  of  maritime  information.  The  monthly  Pilot  Chart 
of  the  North  Atlantic  Ocean,  first  issued  on  December  1  of  last  year,  in 
continuation  of  the  plan  proposed  and  begun  by  Lieutenant  Maury,  has 
been  regularly  published  since  that  date,  and  has  met  with  a  steadily 
increasing  demand. 

The  surveys  of  foreign  coasts  by  vessels  of  the  Navy  are  still  in  prog- 
ress, and  the  charts  which  have  been  published  by  the  Hydrographic 
Office  from  the  surveys  hitherto  made  are  evidence  of  the  excellence 
of  the  work  done  by  naval  officers  in  this  field. 

PUBLICATION  OF  THE  NAVAL  WAR  RECORDS. 

The  preparation  for  publication  of  the  naval  records  of  the  war  pro- 
gresses as  rapidly  as  possible  with  the  limited  clerical  force  provided. 
In  viewof  the  importance  of  completing  this  work  before  the  documents 
in  private  hands  are  lost  or  destroyed,  it  is  recommended  that  the  ap- 
propriation for  clerks  and  copyists  be  increased,  and  that  provision  be 
made  for  the  employment  of  an  agent  for  the  collection  of  Confederate 
documents. 

BUREAU  OF   ORDNANCE. 

The  report  of  Commodore  Montgomery  Sicard,  Chief  of  the  Bureau 
ol  Ordnance,  fully  relates  the  operations  of  this  important  Bureau 
during  the  year,  covering  the  work  upon  the  armament  of  the  new 
cruisers  already  referred  to;  the  construction  and  testing  of  type 
guns  and  carriages  at  the  proving  ground  at  Annapolis,  including  a 
modern  6-inch  gun,  Hotchkiss  and  Gatling  guns, and  small-arms;  the 
progress  towards  testing  deflective  turrets ;  the  manufacture  of  a  wire- 
wound  gun  ;  tests  of  projectiles;  experiments  with  dynamite  and  gun- 
cotton  ;  unsuccessful  efforts  to  discover,  for  purchase  under  the  act  of 
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March  3,  1883,  au  American  torpedo  adapted  to  uaval  warfare;  and  tbe 
developmeut  of  gun  cotton  torpedoes  and  of  torpedo  material  at  the 
Torpedo  Station  at  Newport,  R.  I.,  and  the  instruction  there  given  to 
na\;al  officers.  The  report  advocates  the  purchase  abroad  of  one  swift 
torpedo-boat  and  a  certain  number  of  Whitehead  torpedoes,  and  tbe 
8(^lection  of  a  new  long-range  naval  ordnance  proving  ground,  the  pres- 
ent one  being  restricted  in  its  use  and  dangerous. 

GUN  FOUNDRY  BOARD. 

• 

The  Gun-Foundry  Board,  appointed  by  the  President  April  2,  1883, 
in  pursuance  of  the  naval  appropriation  act  of  March  3,  1883,  after 
having  visited  Europe  for  the  purpose  of  fully  obser\ing  foreign  methods 
of  producing  heavy  guns,  i)resented  its  report  on  February  16,  1884. 
The  report  was  transmitted  to  Congress  by  the  President  with  a  mes- 
sage dated  February  18,  1884. 

The  report  contains  complete  and  authoritative  information  as  to  the 
condition  of  artillery  and  the  sources  of  supi)ly  in  the  United  States, 
England,  France,  Germany,  and  Kussia,  a  comprehensive  statement  as 
to  the  manufacture  of  armor  for  vessels,  and  the  recommendations  of 
the  Board  on  the  subjects  referred  to  in  the  act  under  which  it  was  con- 
vened, namely,  which  of  the  navy -yards  or  arsenals  owned  by  the  Gov- 
ernment has  the  best  location  and  is  best  adapted  for  the  establishment 
of  a  Government  foundry,  or  what  other  method,  if  any,  should  be 
ailopted  for  the  manufacture  of  heavy  ordnance  adapted  to  modern  war- 
fare, for  the  use  of  the  Army  and  Kavy  of  the  United  States,  and  tbe 
cost  of  all  buildings,  tools,  and  implements  necessary  to  be  used  in  tbe 
manufacture  thereof,  including  the  cost  of  a  steam  hammer  or  apparatus 
of  sufficient  size  for  the  manufacture  of  the  heaviest  guns. 

The  Board  recommends  that  the  gun  mateiial  should  be  purchased 
from  our  own  steel  manufacturers,  and  that  two  gun  faotories  should 
be  established  under  the  control  of  the  Government — one  for  the  Army, 
at  the  Watervliet  Arsenal,  West  Troy,  N.  Y.,  and  one  for  the  Navy  at 
the  Washington  navy-yard.  District  of  Columbia,  for  the  assembling  of 
the  pjirts  and  final  fabrication  of  the  guns. 

The  Board  considers  that  ever^^  inducement  should  be  offered  to  at- 
tract the  private  industries  of  the  country  to  the  aid  of  the  Govern- 
ment in  i)roviding  ordnance  for  the  Army  and  Navy,  and  recommends 
that  a  sum  of  money  should  be  fixed  as  a  permanent  yearly  appropriation 
to  be  expended  for  this  purpose,  being  satisfied  that,  with  such  a  guar- 
antee against  loss,  the  recjuired  material  will  be  prcxluced  by  our  own 
private  steel  works. 

The  report  received  favorable  consideration  in  Congress,  although  no 
final  legislative  action  was  taken  upon  it,  and  the  Board  was  reconvened 
by  Joint  order  of  the  Secretary  of  War  an<l  of  the  Secretary  of  the 
Navy,  April  21),  1884,  and  directed  to  report  in  what  annual  installments 
appropriations  could  most  economically  be  made  for  the  provision  of 
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mo<lern  orduance,  and  to  prepare  plaus  and  estimates  for  the  prepara- 
tion and  purchase  of  plant  for  gun  factories  to  complete  guns  for  the 
Army  and  Navy,  from  6-inch  caliber  to  16-inch  caliber,  including  build 
iiigs  and  shrinking-pits. 

Tlie  Board  has  been  actively  engaged  in  carrying  out  these  instruc- 
tions, and  has  nearly  completed  its  report,  containing  plans  and  esti- 
mates in  detail  for  the  two  gun-factories.  After  careful  inquiry,  it  ha« 
obtained  information  which  indicates  that  there  are  responsible  steel 
numufacturers  in  this  country  who,  although  not  provided  at  pres- 
ent with  the  necessary  plant,  are  willing  to  construct  the  same,  and  to 
make  bids  for  contracts  with  the  Government  for  the  supply  of  the»req- 
uisite  material  tor  ihe  heaviest  guns  adapted  to  modern  warfare,  if  a 
guaranteed  order  of  sufficient  magnitude,  accompanied  by  a  positive 
appropriation  extending  over  a  series  of  years,  should  be  made  by  Con- 
gress. 

All  doubts  as  to  the  feasibility  of  the  plan  being  thus  removed,  the 
Department  urges  that  early  action  be  taken  to  provide  means  for  the 
construction  of  modern  ordnance  within  the  territory  of  the  United 
States. 

BUREAU  OF  CONSTRUCTION  AND  REPAIR. 

The  report  of  Chief  Constructor  Theodore  D.  Wilson  describes  the 
Mohican,  just  fiuisl^d  at  Mare  Island;  recommends  the  completion 
of  the  New  York  at  the  Brooklyn  navy -yard;  reports  the  progress 
of  work  on  the  Miantonomoh ;  urges  prompt  action  for  the  completion 
of  the  other  monitors,  the  preparation  of  the  navy -yards  for  building 
steel  armored  and  unaxmored  vessels,  and  the  construction  in  the  yards 
of  at  least  half  the  number  of  any  new  ships ;  calls  attention  to  the 
want  of  sufficient  Government  docks,  and  otherwise  nariates  the  work 
of  the  Bureau  and  makes  statements  and  recommendations  concerning 
the  same. 

The  Department  is  convinced  of  the  value  of  experimental  works  for 
determining  the  resistance  of  ships  by  towing  models,  and  that  great 
assistance  would  be  derived  therefrom  in  designing  high-speed  vessels 
for  the  Navy  and  commercial  marine. 

BUREAU   OF   STEAM-ENGINEERING. 

Engineer-in-Chief  Charles  H.  Loring,  in  the  first  annual  report  made 
by  him,  exhibits  the  general  operations  of  his  Bureau  for  the  year, 
giving  the  character  and  the  cost  for  labor  and  materials  of  the  work 
done  on  the  engines  of  each  ship ;  states  the  present  condition  of  the 
machinery  of  all  the  naval  vessels  and  the  progress  of  the  work  upon 
the  machinery  of  the  double-turreted  monitors ;  recommends  the  com- 
pletion of  the  New  York ;  considers  the  condition  of  the  navy  yards  with 
reference  to  engineering  work;  discusses  the  personnel  of  the  Engineer 
Corps,  advising  the  repeal  of  that  portion  of  the  law  of  August  5, 1882, 
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which  reduces  the  number  of  passed  assistant  and  assistant  en^irineers 
to  one  hundred,  and  asking  that  the  number  inay  be  fixed  at  one  hun- 
dred and  sixty ;  and  calls  attention  to  the  previous  recommendations 
of  the  Bureau  and  the  Department  in  favor  of  increasing  the  pay  of 
the  passed  assistant  engineers. 

BUREAU  OF  PROVISIONS  AND   CLOTHING. 

Paymaster-General  Joseph  A.  Smith  reports  the  details  of  the  ex- 
penditures of  his  Bureau ;  describes  the  improved  methods  of  manufact- 
nring  clothing;  and  states  the  conclusions  of  the  Navy  Ration  Board, 
consisting  of  Eear- Admiral  Earl  English,  Medical  Director  Philip  S. 
Wales,  the  Paymaster-Greneral,  Commander  H.  C.  Taylor,  and  Lieut. 
T.  B.  M.  Mason,  which  reported  May  27,  1884,  concerning  desirable 
changes  in  the  ration,  which  were  carried  into  ettect,  so  far  as  they  were 
deemed  admissible  under  existing  law,  by  the  Navy  Ration  Regulations, 
approved  November  16,  1884.  The  Paymaster-General  recommends 
needed  changes  in  the  method  of  purchasing  provisions  and  of  preparing 
and  cooking  food  on  board  the  vessels  of  the  Navy ;  discusses  the  method 
of  commuting  rations;  states  the  work  of  the  Bureau  in  fitting  out  the 
Greely  Relief  Expedition ;  recommends  that  the  Army  practice  of  selling 
commissary  stores  to  officers  and  enlisted  men  may  be  extended  to  the 
Navy  ;  and  urges  an  increase  of  pay  to  pjissed  assistant  and  assistant 
paymasters  during  their  third  and  fourth  terms  or  ^va  years'  service, 
on  account  of  theslownes-*  of  promotion  pending  the  reduction  of  the 
corps  required  by  the  jvct  of  August  5,  1882. 

The  Paymaster-General  also  calls  attention  to  the  recent  requirement 
of  the  Department  that  the  property  accounts  of  the  Marine  Corps 
shall  be  rendered  to  his  Bureau  and  to  the  Bureau  of  Ordnance.  To 
this  end  Regulation  Circulars  Nos.  39  and  40,  dated  October  6  and  Oc- 
tober 10,  respectively,  were  issued  after  careful  consideration  and  con- 
sultiition  with  the  Fourth  Auditor  and  Second  Comptroller  of  the 
Treasury. 

Another  subject  to  which  the  Paymaster  General  asks  attention  is 
the  payment  of  naval  claims  by  the  Department  in  accordance  with 
section  3G7C,  Revised  Statutes.  Section  273  of  the  Revised  Statutes, 
which  confers  and  defines  the  powers  of  the  Second  Comptroller  in  rela- 
tion to  naval  accounts,  makes  it  his  duty  "to  examine  all  accounts  set- 
tled by  the  Second,  Third,  and  Fourth  Auditors,  and  certify  the  bal- 
ances arising  thereon  to  the  Secretary  of  the  Department  in  which  the 
expenditure  has  been  incurred.^'  In  the  opinion  of  the  Second  Comp- 
troller "this  explicit  language  puts  it  beyond  question  that  the  Comp- 
troller is  required  to  certify  the  balances  to  the  Secretary  of  the  proper 
Department  in  every  case  in  which  he  is  required  to  examine  an  ac- 
count, and  the  Comptroller's  duty  in  regard  to  an  account  of  this  kind 
is  not  performed  until  the  balance  is  certified  to  the  head  of  the  proper 
Department.^ 
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The  Fourth  Auditor,  in  a  letter  to  the  Department  dated  December 
ly  1883,  presented  certain  objections  to  transmitting  the  certificates  of 
settlements  to  the  Secretary  of  the  Navy,  none  of  which  objections  were 
based  upon  any  statute. 

The  Department  concurred  in  the  opinion  expressed  by  the  Second 
Comptroller,  and  in  accordance  therewith  certificates  of  settled  claims 
are  now  sent  to  this  Department  to  be  registered  and  transmitted 
directly  to  the  persons  entitled  to  receive  the  money  thereon,  instead  of 
being  sent  to  them  by  the  Fourth  Auditor,  as  formerly. 

The  clause  in  section  3622,  Revised  Statutes,  requiring  disbursing  offi- 
cers of  the  Navy  to  forward  their  accounts  and  vouchers  direct  to  the 
proper  accounting  officers  of  the  Treasury,  forms  an  exception  to  the  gen- 
eral provisions  of  law  respecting  all  other  officers  or  agents  of  the  United 
States.  It  does  not  restrain  the  heads  of  Departments  from  requiring 
other  returns,  or  duplicate  accounts,  but  it  is  hardly  practicable  on 
vessels  at  sea  to  prepare  elaborate  pay-rolls  and  other  returns  in  dupli- 
cate, in  time  for  them  to  be  reviewed  in  this  Department  before  settle- 
ment at  the  Treasury.  The  law  should  be  so  changed  as  to  require  all 
returns  to  be  first  sent  to  the  Navy  Department  for  preliminary  exam- 
ination and  transmission  to  the  accounting  officers. 

BUREAU   OF  MEDICINE   AND   SURaERY. 

It  appears  by  the  report  of  Surgeon  General  Francis  M.  Gunnell, 
that  the  ratio  of  mortalit^^  for  the  year  1883  was  4.55  per  thousand  of 
the  naval  force,  being  a  slight  increase  over  the  average  mortality  of 
previous  years — the  mean  death  rate  for  the  last  fifteen  yc^jirs  having 
been  4,40  per  thousand — notwithstanding  there  has  been  a  a  absence 
this  year  of  any  epidemic  influences  tending  to  increase  the  ratio. 

The  report  states  the  condition  of  the  several  hospitals,  and  expresses 
the  opinion  that  none  of  them  should  be  sold.  In  order  to  remove 
the  naval  quarantine  station  from  Portsmouth,  N.  H.,  a  transfer  has  been 
received  from  the  Light-House  Board  of  Widow's  Island,  in  Penobscot 
Bay,  which  at  slight  expense  can  be  made  a  safe  and  convenient  resort 
for  any  ship  which  may  happen  to  come  from  an  infected  port. 

The  Museum  of  Hygiene  is  commended  to  attention,  and  allusion 
is  made  to  the  medical  work  in  the  Greely  Relief  Expedition.  The 
report  refers  to  the  method  in  force  for  many  years  of  collecting  and 
publishing  statistics  coucerning  the  health  of  the  Navy,  and  the  char- 
acter and  distribution  of  its  diseases  in  all  parts  of  the  world,  states 
the  effect  of  the  system  in  arousing  interest  in  the  pursuit  of  profes- 
sional subjects  and  in  developing  the  faculties  of  observation  and  re- 
search in  sanitary'  science,  and  advocates  a  post-graduate  course  of 
study  for  younger  medical  officers  at  the  great  medical  centers  of  New 
York,  Boston,  and  Philadelphia. 

The  Department  has  to  report  the  discovery  of  frauds  in  this  Bureau 
practiced  by  means  of  false  vouchers  for  goods  never  delivered.  Sus- 
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picion  was  aroused  about  the  first  of  January  last,  aud  some  inquiries 
were  instituted  without  any  disclosure.  The  term  of  service  of  the 
chief  of  the  Bureau,  Surgeon-General  Philip  S.  Wales,  was  to  expire 
January  25,  and  it  was  determined  to  investigate  more  fully  after  he 
should  retire  from  office.  The  extraordinary  importunities  in  his  behalf 
from  forty  Senators  and  thirty-one  members  of  the  Hou^e  of  Represent- 
atives delayed  the  selection,  confirmation,  and  induction  of  his  successor 
until  April  1,  shortly  after  which  the  first  tangible  evidence  of  fraud  came 
to  light,  fixing  the  guilt  upon  Daniel  Carrigan,  chief  clerk,  who  had  been 
excluded  from  his  place  directly  after  Surgeon-General  Wales  left,  and 
upon  Edwin  C.  Kirkwood,  clerk  in  charge  of  accounts.  Steps  were  imme- 
diately taken  by  the  United  States  district  attorney  to  punish  the  guilty 
parties.  Kirkwood  and  many  of  the  contractors  were  arrested,  indicted, 
and  are  now  being  tried.  Carrigan  absconded  and  has  not  been  found. 
A  court  of  inquiry  was  duly  ordered  to  ascertain  and  report  the  extent 
of  the  frauds,  and  thorough  measures  were  taken  to  ascertain  whether 
any  similar  frauds  had  been  practiced  in  other  Bureaus,  but  none  such 
have  been  disclosed,  and  there  is  no  sufficient  reason  for  believing  that 
they  have  existed.  The  amount  of  suspected  vouchers  is  $124,835.25,  ex- 
tending over  a  period  from  1876  to  1884,  but  some  portion  of  the  goods  paid 
for  was  actually  delivered,  so  that  the  loss  is  less  than  the  above  sura, 
but  the  exact  amount  is  not  yet  ascertained.  It  appears  that  Surgeon- 
General  Wales  was  exceedingly  negligent,  and  that  he  trusted  com- 
pletely th^  two  clerks  and  recklessly  signed  whatever  papers  they 
placed  before  him.  The  frauds  were  made  possible  not  by  any  defect 
of  system,  but  by  a  studied  neglect  on  the  part  of  the  chief  of  the  Bureaa 
to  require,  before  signing  vouchers,  the  customary  evidence  from  a 
proper  inspecting  officer  that  the  goods  had  been  received. 

By  section  420  of  the  Revised  Statutes  the  chiefs  of  the  Bureaus  are 
invested  with  all  the  authority  of  the  Secretary  of  the  Navy  concerning 
their  respective  duties;  and  all  moneys  are  disbursed  through  the 
Bureaus  without  the  submission  to  the  Secretary  of  the  bills  or  vouchers 
issued.  Surgeon-General  Wales  had,  therefore,  by  statute,  the  fullest 
possible  power  over  the  funds  of  his  Bureau ;  no  formality  in  the  ordi- 
nary routine  of  the  Department  would  have  promptly  detected  frauds 
in  vouchers  regularly  issued  under  his  signature,  and  except  the  dis- 
honest clerks  whom  he  so  implicitly  trusted  no  person  in  the  Navy  De- 
partment but  himself  seems  blamable  for  the  frauds.  No  prior  sus- 
picion of  negligence  on  his  part  could  have  been  justly  attached  to 
him  in  view  of  the  high  character  which  he  had  borne  and  which  led  so 
many  eminent  public  men  to  confidently  certify  that  he  had  for  four 
years  administered  the  afifairsof  his  Bureau  with  signal  ability  and  suc- 
cess, and  to  persistently  urge  his  reappointment. 

Undoubtedly  the  frauds  in  the  Bureau  of  Medicine  and  Surgery 
were  made  easier  by  the  frequency  with  which  the  "exigency  clause,'^ 
so  called,  under  which  purchases  are  made  without  advertising,  was 
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used  by  Surgeon-General  Wales.  On  the  TOth  of  December,  1883, 
the  attention  of  all  the  chiefs  of  Bureaus  was  by  the  Department 
especially  called  to  Sections  3709, 3718,  and  3722  of  the  Ke vised  Statutes, 
which  require  all  purchases  by  contracts  for  supplies  and  services  to 
be  made  by  advertising,  except  when  a  public  exigency  exists,  pre- 
scribe the  mode  of  advertising  for  supplies  and  contracts,  and  direct 
that  no  person  shall  be  received  as  a  contractor  ^^  who  is  not  a  manu- 
facturer or  regular  dealer  in  the  articles  which  he  offers  to  supply  " ; 
and  they  were  informed  that  a  person  to  be  a  regular  dealer,  within 
the  meaning  of  the  law,  must  be  regularly  engaged  in  the  business  of 
buying  the  articles  and  selling  the  same  to  the  general  public,  and  not 
merely  engaged  in  the  business  of  selling  such  articles  to  the  Navy  De- 
partment; and  they  were  instructed  to  conform  strictly  to  the  provis- 
ions of  the  above  statutes  and  to  require  conformity  thereto  from  all 
persons  acting  under  their  command  or  direction. 

On  the  4th  of  February,  1884,  the  chiefs  of  Bureaus  were  also  in- 
formed that  there  was  qo  rule  of  the  Department  allowing  purchases 
to  be  made  in  violation  of  Sections  3709,  3718,  and  3722,  where  the 
amount  did  not  exceed  $500,  because  if  any  such  definite  rule  were  to  be 
adopted,  then  by  splitting  up  orders,  the  law  could  be  effectually  nulli- 
fied. 

On  the  3d  of  July,  1884,  the  Fourth  Auditor  called  the  attention  of 
the  Department  to  the  large  quantity  of  supplies  procured  for  the  Navy 
Department  under  open  purchase,  and  to  the  necessity  of  some  changes 
in  the  methods  and  forms  pertaining  to  the  accounts  and  blanks  in  use 
for  Bureau  purchases,  those  chiefly  in  use  being  insufficient  and  dan- 
gerous because  bearing  only  the  signature  of  the  chief  of  the  Bureau 
and  no  subordinate  signatures  showing  the  receipt  of  the  supplies.  On 
the  12th  of  July,  the  chiefs  of  the  Bureaus  were  informed  of  the  views 
of  the  Fourth  Auditor,  and  were  instructed  as  follows : 

"  It  does  not  seem  that  the  public  exigencies  could  have  required  so 
large  a  proportion  of  open  purchases.  After  having  given  the  subject 
renewed  attention  yon  will  arrange  to  conduct  your  of&cial  business  in 
strict  accordance  with  law  and  regulation,  and  will  correct  any  errone- 
ous practices  which  may  have  prevailed.  No  departure  from  legal  re- 
quirements can  be  justified  by  pleading  old  usage  or  the  custom  of  your 
predecessors  in  of&ce.  The  law  must  be  your  only  guide,  and  you  must 
accept  personal  responsibility  for  the  performance  of  duty  in  strict 
accordance  therewith.^ 

They  were  also  directed  at  an  early  date  to  ascertain  the  opinions  of 
the  Fourth  Auditor,  and  also  to  confer  with  the  Se^nd  Comptroller, 
with  a  view  to  the  adoption  of  the  best  and  safest  possible  forms  to  be 
issued  for  vouchers  for  disbursements,  in  accordance  with  section  273 
of  the  Bevised  Statutes ;  and  the  Second  Comptroller  was  also  asked 
to  confer  with  the  chiefs  of  the  Bureaus  and  to  revise  all  forms  in  use. 
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and  to  recommend  any  change  deemed  by  him  advisable.  Copies  of 
this  correspondence  are  herewith  transmitted. 

If  perfect  integrity  and  fidelity  could  be  relied  upon  in  parchasing- 
agents,  the  method  of  open  purchase  would  be  most  beneficial  to  the 
Government,  both  in  the  prices  and  the  quality  of  the  supplies  procured, 
and  the  many  difficulties  attending  i)urcha8e8  after  advertisement, 
from  the  lowest  bidder,  would  be  avoided.  But  the  wise  policy  of  the 
law  prescribes  the  latter  method  except  in  actual  exigencies. 

In  practice  it  is  frequently  difficult  to  decide  who  is  a  regular  dealer 
within  the  meaning  of  the  statute,  and  a  class  of  bidders  have  come 
into  existence  whose  whole  business  is  bidding  for  Government  con- 
tracts and  furnishing  supplies  to  the  Government  on  open  purchase. 
The  only  way  to  break  up  such  a  system  is  to  make  awards  to  higher 
bidders  who  are  unquestionably  regular  dealers;  and  this  has  been 
done  in  some  cases.  If  the  law  is  not  a  good  one  it  should  be  repealed ; 
while  it  remains  on  the  statute  book  it  should  be  enforced. 

MARINE   CORPS. 

The  report  of  Col.  C.  G.  McCawley,  commandant  of  the  Marine  Corps, 
is  referred  to  for  the  condition  of  this  well-conducted  military  force. 
The  commfuidant  recommends  that  appropriations  be  made  for  a  larger 
number  than  1,500  of  the  2,600  privates  authorized  by  present  law, 
and  for  the  30  second  lieutenants  also  now  authorized  by  law;  that 
better  quarters  be  provided  for  officers  and  men  at  Norfolk;  and  that 
some  measure  be  adopted  forexpediting  promotions  to  the  higher  grades. 

These  requests  are  concurred  in  by  the  Department,  and  the  recom- 
mendation renewed  that  Section  ICOl  of  the  Revised  Statutes  be  re- 
stored, so  as  to  give  to  the  commanding  officer  the  former  rank  of  brig- 
adief-general. 

THE  NAVAL  ACADEMY. 

The  Naval  Academy  continues  under  the  command  of  Capt.  Francis 
M.  Kamsay,  Superintendent,  whose  management  of  the  institution  is  in 
every  way  to  be  commended.  His  annual  report  describes  the  summer 
practice  cruises  of  the  first,  third,  and  fourth  classes  in  the  sailing  ships 
Constellation  and  Dale,  and  the  mechanical  work  of  the  cadets  of  the 
second  class,  who  were  retained  at  Annapolis;  states  the  number  of 
candidates  who  failed  or  were  admitted  as  cadets  during  the  year,  and 
recommends  that  section  1514  of  the  Kevised  Statutes  shall  be  so  modi- 
fied that  hereafter  all  nominations  of  cadets  shall  be  made  on  March 
5,  and  that  candidates  for  admission  shall  present  themselves  for  ex- 
amination between  the  15th  of  Ma^'  and  the  1st  of  June;  and,  also,  that 
the  selection  of  cadets  who  are  to  become  officers  of  the  Navy  to  fill 
vacancies  shall  be  made  upon  the  completion  of  the  four  years'  rather 
than  at  the  end  of  the  six  years'  course. 

The  recommendations  of  the  Superintendent  are  concurred  in.  It  is 
also  deserving  of  consideration  whether  the  nominations  of  cadets  to 
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tbe  Naval  Academy  should  not  be  made,  like  those  to  the  Military 
Academy  at  West  Point,  one  year  in  advance  of  entry,  thus  giving  the 
candidates  an  opportunity  to  perfect  themselves  in  those  elementary 
studies  in  which  they  are  examined  prior  to  admission,  and  which  they 
have  no  time  to  pursue  during  their  four  years'  course. 

The  present  excellent  condition  of  the  Academy  is  largely  owing  to 
the  policy  adopted  by  the  Department  of  a  strict  observance  of  all  laws 
concerning  the  Academy,  as  construed  by  the  Attorney-General,  and  of 
absolute  non-interference  with  the  Superintendent  in  enforcing  disci- 
pline and  with  the  decisions  of  the  Academic  Board  in  the  cases  of 
cadets  found  deficient  in  their  studies. 

The  schoolmaster's  duty  must  be  performed  by  the  Superintendent 
and  other  instructors.  The  interposition  of  the  Department,  at  the  so- 
licitation of  the  friends  of  cadets,  which  has  at  times  been  frequent,  is 
in  a  high  degree  injuf ions.  It  has  been  of  late  absolutely  avoided  with 
the  most  beneficial  results. 

Of  the  cadets  who  completed  their  six  years'  course  and  finally  grad- 
uated in  1884,  four  were  appointed  as  assistant  engineers,  five  as  second 
lieutenants  in  the  Marine  Corps,  and  sixteen  as  ensigns,  all  selected 
in  order  of  merit,  under  the  act  of  August  6,  1882;  and  the  remaining 
seventeen  surplus  graduates  were  granted  their  certificates  of  gradua- 
tion, honorable  discharges,  and  one  year's  sea-pay,  as  authorized  by  law. 

The  report  of  the  Board  of  Visitors,  dated  June  7, 1884,  recommends 
that  provision  should  be  made  for  subjecting  the  cadets  to  the  operation 
of  all  naval  laws  while  at  the  Academy;  that  the  decision  of  the  Aca- 
demic Board  dismissing  cadets  for  misconduct  be  made  absolute  and 
final ;  and  that  the  appointment  of  cadets  be  made  a  year  before  the 
time  of  intended  admission. 

The  report  considers  the  expediency  of  making  the  period  of  study 
five  years  instead  of  four,  and  states  that  ^^  no  change  is  desirable  in  the 
present  standard  of  scholarship,  whether  for  admission  or  for  subsequent 
graduation." 

The  Board  reports  the  buildings  and  grounds  to  be  in  proper  sani- 
tary condition,  but  recommends  the  acquisition  of  a  small  piece  of  land 
needed  to  connect  the  Academy  grounds  with  those  of  the  Naval  Hos- 
pital, which  latter  should  not  be  parted  with,  and  advises  the  erection  of 
new  quarters  for  cadets  and  the  completion  of  the  house  of  the  super- 
intendent. It  also  suggests  that  the  law  as  to  the  Board  of  Visitors 
should  be  amended  to  classify  its  members  so  that  their  positions  may 
be  held  for  two  or  three  years  in  succession. 

Several  members  of  the  Board  express  the  opinion,  stating  the  reasons 
upon  which  it  is  based,  that  the  present  method  of  appointing  cadets 
to  the  Academy  should  be  changed,  and  that  candidates  should  be  sub- 
jected to  open  competitive  examinations  within  the  Congressional  dis- 
trictB. 
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REPORT  OF  THE  ADMIRAL  OF  THE  NAVY. 

The  report  of  the  admiral  presents  certain  views  in  reference  to  naval 
expenditures  during  the  past  fifteen  years,  and  offers  valuable  sugges- 
tions on  the  subject  of  the  reconstruction  of  the  Navy.  Among  modern 
vessels  he  especially  commends  the  type  of  the  Esmeralda,  with  certain 
mi>difications.  He  advises  the  completion  of  the  monitors,  the  construc- 
tion of  the  seven  vessels  recommended  in  the  report  of  the  Department 
of  last  year,  and  again  in  this,  and  dwells  strongly  upon  the  necessity 
of  gunboats  and  torpedo-boats.  He  also  suggests  the  construction  of  a 
sea-going  ironclad,  and  of  four  heavy  monitors,  and  presents  the  plans 
which  he  recommends  for  adoption  in  the  construction  of  the  900-ton 
gunboat,  estimates  for  which  have  been  submitted  by  the  Department. 

EXPENDITURES. 

The  appropriations  originally  available  for  the  year  ending  June  30, 
1884,  excluding  the  sum  of  $59,813  drawn  from  the  Navy  Pension  Fund 
for  the  support  of  the  Naval  Asylum,  amounted  to  $14,145,434.23. 

The  following  statement  gives  a  comparison  between  the  appropria- 
tions and  expenditures  for  the  ^^ear  ending  June  30,  1884,  as  shown  on 
tbiit  date: 

APPROPRIATIOX8  FOR  FISCAL  YEAR  ENDING  JUNE  30,    1884. 

Appropriations  originally  available $14, 145, 434  23 

lW>gent  deficiency  appropriation,  act  of  May  1,  1884 254, 000  00 

Balance  of  appropriation  of  1883  for  steel  rifled  breech-loading  guns, 

i-t^appropriated  March  3,  1883 83,265  OO 

Balance  June  30,  188iJ,  of  appropriations  of  1883  for  pay  of  the  Navy 

and  pay  of  the  Marine  Corps  (continuons) 2, 266, 740  82 

GroHH  amount  available 16, 749, 440  05 

Deduct  amount  due  general  account  of  advances 818, 668  31 

Net  amount  available 15,930,771  74 

Amoant  drawn  from  the  Treasury  uuder  appropriations  for  1884 14, 315, 623  26 

^Balanceon  June  30,  1884 1,615,148  48 

The  item  of  $14,315,623.26  stated  above  is  the  amount  drawn  by  war- 
rants from  the  Treasury  between  July  1,  1883,  and  June  30,  1884,  less 
the  amount  refunded  duriug  the  same  period.  A  part  of  this  amount, 
namely,  $1,203,016.32,  was  in  the  hands  of  disbursing  officers  and 
agents  at  the  latter  date,  as  stated  by  the  Fourth  Auditor. 

TOTAL  EXPENDITURES  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1884. 

Uuder  appropriations  of  1884 $14,315,623  26 

Uuder  appropriatious  of  1883 487,564  61 

Under  appropriations  of  1882 26,221  76 

Under  continuous  appropriations 2,463, 198  24 

17,292,607  87 
LeoH  amount  refunded  from  appropriation  1883-^84 6  43 

Total  expenditures  during  fiscal  year  ending  June  30, 1884 17, 292, 601  44 
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APPROPRIATIONS  FOR  THE  CURRENT  FISCAL  YEAR. 

Available  appropriations  for  six  months  ending  December  31, 1884 . .,  $7, 255, 283  48 

Drawn  by  warrant  from  July  1  to  November  1 ^,671,521  60 

Refunded  during  same  period 1, 288, 276  67 

Actual  expenditures 4,383,244  93 

Being  $612,283.15  less  than  was  expended  during  the  same  period  of 

last  year,  and  leaving  available  November  1,  1 884 2, 872, 038  55 

ESTIMATES. 

The  estimates  for  the  fiscal  year  endiog  June  30, 1886,  are — 

Pay  of  the  Navy $6,955,780  00 

Pay,  miscellaneous : 350,000  00 

Coal,  hemp,  and  equipment 931, 000  00 

Ordnance  and  torpedo  corps 987, 715  00 

Pay  of  civil  establishments  of  navy-yards 143,986  25 

Navigation  work  and  ocean  surveys 192, 000  00 

Repairs  and  preservation  of  vessels,  under  Construction  Bureau 1, 750, 000  00 

Steam  raachiuery 1,000,000  00 

Provisions  for  the  Navy 1.275,840  62 

Medical  Department 60,000  OO 

Repairs  of  hospitals 20,000  OO 

Naval  hospital  fund 30,000  00 

Naval  Aca<lemy 186,025  45 

Contingent  expenses  of  Department  and  Bureaus 241, 000  00 

Naval  Asylum,  Philadelphia 98,111  00 

Maintenance  of  navy-yards 425, 289  00 

Support  of  Marino  Corps 935,690  56 


Making  for  the  ordinai-y  purposes  of  the  service 15, 582, 437  88 

PUBLIC  WORKS. 

New  Naval  Observatory  586,138  00 

Repairs  and  preservation  of  navy-yards • 838,200  00 

Improvements  of  navy-yards 733, 883  00 

Naval  Training  Station,  Coasters'  Harbor  Island,  Rhode  Island 60, 000  00 


Total  for  ordinary  purposes  and  public  works ^ .   .17, 800, 658  88 

INCREASE  OF  THE  NAVY. 

For  completion  of  double-turreted  monitors : 

Armored  hulls $2,923,654  62 

Engines  for  Monadnock %. 206, 000  00 

Navigation  outfit 30,000  00 

Ordnance 1,073,000  00 

$4, 232, 654  62 

One  cruiser  of  4,500  tons  displacement 1 ,  125, 000  00 

One  cruiser  of  3,000  tons 825,000  00 

One  dispatch  vessel  of  1,500  tons 475,000  00 

Two  heavily  armed  gunboats  of  1,500  tons  each 912, 000  00 

One  light  gunboat  of  750  tons 263,000  00 

One  gunboat  of  900  tons 298,000  00 

Onesteelram 515,000  00 
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One  cruising  torpedo-boat - $72, 000  00 

Two  harbor  torpedo-boats 57, 000  00 

4,542,000  00 

Ordnance  for  new  cruisers  and  gunboats 2, 001, 918  00 

$6, 543, 918  00 

One  amiored  vessel  of  8,500  tons 2,900,000  00 

Two  auxiliary  steam  barques  for  training  squadron 345, 000  00 

For  completion  of  New  York 590,000  00 

Steel  rifled  breech-loading  guns 310,000  00 

Tools  for  navy-yards  for  Bureau  of  Constructioa 150, 000  00 

Making  for  the  increase  of  the  Navy 15, 071, 572  62 

If  the  20  per  cent  limitation  upon  the  repairs  of  wooden  vessels  is  to 
be  retained,  as  recommended  by  the  Department,  the  appropriations  for 
repairs  and  x)re8ervation  of  vessels  and  for  steam-machinery  may  be  re- 
duced to  one-half  the  amounts  above  estimated. 

If  authority  be  given  by  Congress  for  the  comi)letion  of  the  monitors, 
at  the  estimated  cost  of  $4,232,654.62,  and  the  construction  of  the  new 
steel  war  vessels  at  $9,443,918,  the  sums  which  it  would  be  desirable  to 
appropriate  for  use  during  the  next  fiscal  year  are  as  follows: 

Alouitors:  Armored  hulls,  one-half $1,461,827  31 

Mouaduock's  engines,  aU 206,000  00 

Ordnance,  one-half 536,500  00 

Total 2,204,327  31 

Cruiser  of  4,500  tons,  two-thirds $750,000  00 

Cruisor  of  3,000  tons,  two-thirds 550,000  00 

Dispatch  vessel  of  1,500  tons,  aU 475,000  00 

Heavily-armed  gunboats,  aU 912,000  00 

Light  gunboat,  all 263,000  00 

Gunboat  of  900  tons,  all 298,000  00 

Steel  ram,  one-half ? 257,500  00 

Cruising  toq)edo-boat,  aU 72,000  00 

Harbor  torpedo-boats,  aU 57, 0(X)  00 

3,634,500  00 

Ordnance  for  now  cruisers  and  gunboats,  one-half 1, 000, 959  00 

Armored  vessel,  one-third 966,666  67 

Grand  total 7,806,452  98 

COAST  DEFENSES  AND  COALING  STATIONS. 

# 

The  Department  renews  the  recommendation,  made  in  the  report  of 
last  year,  that  as  an  important  measure  of  national  defense  an  interior 
line  of  water-ways  should  be  constructed  from  the  Gulf  of  Mexico  to  the 
Massachusetts  coast. 

The  question  of  providing  coaling  stations  abroad,  also  there  referred 
to  with  specific  recommendations,  becomes  year  by  year  more  import- 
ant and  pressing.  Any  well-considered  scheme  of  nnval  defense  re- 
quires that  this  ordinary  and  ob\ious  precaution  should  be  taken. 
Whether  our  cruisers  have  full  sail-power  or  not,  they  will  still  require 
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freqaent  supplies  of  coal  at  distant  points.  If  they  attempt,  in  default 
of  tbe  necessary  coaling  stations,  to  cruise  under  sail  alone,  their  of- 
fensive power  will  be  reduced  to  the  lowest  limit,  and  they  will  them- 
selves become  the  prey  of  vessels  of  one-third  their  size,  approaching 
under  steam.  The  Department  therefore  renews  its  recommendation 
that  our  coaling  stations  at  Honolulu,  the  Samoan  Islands,  and  at  Pichi- 
ingue,  in  Lower  California,  shall  be  fixed  by  Congress  on  a  firm  basis, 
and  that  additional  coaling  and  naval  stations  shall  be  established  at 
some  or  all  of  the  following  points :  "  Samana  Bay,  or  some  port  in  Hayti'; 
Curasao,  in  the  Caribbean  Sea;  Santa  Catharina,  in  Brazil;  the  Straits 
of  Magellan;  La  Union,  in  Salvador,  or  Amapala,  in  Honduras;  Tullear 
Bay,  in  Madagascar;  Monrovia,  in  Liberia;  the  island  of  Fernando  Po; 
and  Port  Hamilton,  in  the  Nan-how  islands  of  Corea;  from  which  latter 
naval  station  and  the  ports  of  Corea  there  should  be  established  a  regu- 
lar line  of  steamers  carrying  the  United  States  fiag,  connecting  with 
the  present  American  line  between  San  Francisco  and  Japan.  Similar 
stations  should  in  addition  be  maintained,  one  at  the  best  point  on  the 
Atlantic  side  of  the  Isthmus  of  Pj*nania,  and  another  at  the  islands  of 
Flamenco,  Perico,  Culebra,  and  Ilenao,  on  the  Pacific  side,  now  owned 
by  American  corporations." 

GENERAL  RECOMMENDATIONS. 

In  the  last  two  annual  reports  made  by  this  Department,  various  rec- 
ommendations and  suggestions  were  made  bearing  upon  the  condition 
and  employment  of  the  naval  personnel,  which  occasion  is  now  taken  to 
restate  and  reiterate.  They  concern,  first,  the  reform  of  abuses  which 
have  cr^pt  into  the  service,  and,  secondly,  the  adoption  of  measures  bene- 
ficial to  the  officers. 

SOLICITATIONS  IN  BEHALF   OF   OFFICERS. 

Prominent  among  existing  abuses  is  the  practice  of  endeavoring  to 
bring  about  or  modify  departmental  action  in  behalf  of  officers  by  the 
solicitations  of  those  possesi^ed  of  political  or  social  influence.  The 
detail  of  officers  must  be  so  arranged  as  to  give  regular  and  frequent 
sea  service,  not  only  for  considerations  of  fairness,  but  for  the  welfare 
of  the  service  as  dependent  upon  the  efficiency  of  the  officers  them- 
selves. The  nature  of  service  at  sea  is  such  that  practice  must  be  con- 
stant in  order  to  preserve  efficiency.  Five  years  of  intermission  not  only 
have  the  effect  of  making  an  officer  lose  his  grasp  of  his  work,  but  cre- 
ate a  positive  disinclination  for  sea-duty  that  tends  further  to  impair 
efficiency.  Under  this  administration  the  effort  has  been  made  to  limit 
and  apportion  shore  service  in  such  a  way  as  to  secure  the  best  results. 
More  must  be  done  in*  the  same  direction  before  the  detail  of  officers 
can  approach  a  perfect  system. 

Some  radical  measures  should  be  taken  to  render  the  solicitations  of 
outside  persons  in  favor  of  officers  discreditable  both  to  the  patron  and 
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to  the  officer  for  whom  influence  is  exerted.  It  is  an  impertinence  to 
the  Department,  proceeding  on  the  assumption  that  its  authorities  will 
so  far  forget  the  force  of  their  public  duty  as  to  administer  a  govern- 
mental establishment  upon  considerations  of  a  private  and  personal 
nature,  and  that  they  will  yield  to  the  importunities  of  friends  what  a 
sense  of  public  obligation  would  forbid.  Possibly  the  result  might  be 
accomplished  by  a  rule  which  should  cause  the  publication  of  com- 
munications of  this  nature  addressed  to  the  Department.  Whatever 
method  may  be  adopted,  the  Department  should  endeavor,  as  far  as  lies 
in  its  power,  to  make  such  intervention  in  behalf  of  officers  a  public  dis- 
credit to  all  concerned. 

RESTORATION  OF  DISMISSED  OFFICERS. 

No  more  powerful  influence  for  the  demoralization  of  the  naval  serv- 
ice is  to  be  found  than  that  which  results  from  the  restoration  of  officers 
dismissed  for  drunkenness  or  other  misconduct,  or  for  demonstrated  in- 
capacity. Gases  of  restoration  which  have  occurred  in  the  past  would 
hardly  have  been  possible  but  for  a  lenient  spirit  in  the  service,  which, 
although  it  may  proceed  from  kindly  motives,  indicates  an  indifference 
on  the  part  of  officers  themselves  concerning  the  tone  of  the  Navy, 
and  a  disregard  of  their  imperative  duty  to  contribute  by  every  means 
in  their  power  to  the  maintenance  of  a  high  standard  of  professional 
character.  Public  opinion  should  not  only  sternly  condemn  all  officers 
who  are  guilty  of  such  misconduct  as  to  disqualify  them  from  service 
on  the  active  list  of  the  Navy,  but  also  those  who,  from  whatever  cause, 
lend  themselves  to  efforts  for  the  restoration  of  worthless  and  ejected 
members  of  their  profession. 

While  affirming  in  the  strongest  terms  its  opinion  of  the  general  in- 
expediency of  restoring  dismissed  officers,  the  Department  also  relies 
for  the  protoction  of  the  service  upon  the  unconstitutionality  of  legisla- 
tion for  such  puri)oses,  as  set  forth  in  the  message  of  July  2, 1884,  return- 
ing without  executive  approval  a  bill  contemplating  such  action,  as  fol- 
lows: 

'^It  is  apparent  that,  should  this  bill  become  a  law,  it  will  create  a 
new  office,  which  can  be  filled  by  the  appointment  of  the  particular  in- 
dividual whom  it  specifies,  and  cannot  be  filled  otherwise ;  or  it  may  be 
said,  with  perhaps  greater  precision  of  statement,  that  it  will  create  a 
new  office  upon  condition  that  the  particular  person  designated  shall  be 
chosen  to  fill  it.  Such  an  act,  as  it  seems  to  me,  is  either  unnecessary 
and  ineffective  or  it  involves  an  encroachment  by  the  legislative  branch 
of  the  Government  upon  the  authority  of  the  Executive,  As  the  Con- 
gress has  no  power  under  the  Constitution  to  nominate  or  appoint  an 
officer,  and  cannot  lawfully  impose  upon  the  President  the  duty  of  nom- 
inating or  appointing  to  office  any  particular  individual  of  its  own  se- 
lection, this  bill,  if  it  can  fairly  be  construed  as  re<iuiring  the  President 
to  make  the  nomination  and,  by  and  with  the  advice  and  consent  of  the 
Senate,  the  appointment  which  it  authorizes,  is  in  manifest  violation  of 
the  Constitution.    If  such  be  not  its  just  interpretation,  it  must  be  re- 
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yarded  as  a  mere  enactment  of  advice  and  counsel,  which  lacks,  in  the 
very  nature  of  things,  the  force  of  positive  law,  and  can  serve  no  usefal 
purpose  upon  the  statute-books." 

The  foregoing  clear  exposition  of  the  force  of  section  2  of  Article  II 
of  the  Constitution  which  provides  that  the  President  *'  shall  nominate 
^nd  by  and  with  the  advice  and  consent  of  the  Senate  shall  appoint  am- 
bassadors, other  public  ministers  and  consuls,  judges  of  the  Supreme 
<3ourt,  and  all  other  officers  of  the  United  States,^  shows  that  an  effectual 
barrier  has  been  established  by  the  Constitution  to  any  restoration  to 
the  Navy,  by  legislation,  of  particular  of&cers  who  have  been  dismissed 
therefrom;  and  the  Supreme  Court  has  further  established  the  propo- 
sition that  such  dismissals  when  once  accomplished  cannot  be  revoked 
by  the  Executive.  No  more  important  doctrines  than  these  can  be 
stated  bearing  upon  the  welfare  of  our  Navj^  personnel. 

BENEFICIAL  MEASURES.— -PROMOTION. 

Among  the  beneficial  measures  to  be  adopted  to  relieve  the  person- 
nel from  existing  burdens  or  hardships,  the  foremost  in  importance  is 
one  which  shall  secure  the  more  rapid  advancement  of  capable  officers. 
There  are  under  present  laws  325  lieutenants  of  both  grades.  These 
are  not  young  men.  A  large  number  if  not  all  of  them  have  reached 
an  age  when  they  are  fit  for  command.  Under  existing  aiTangements 
they  will  not  have  commands  for  many  years  to  come,  and  many  of 
them  will  retire  from  active  service  in  grades  far  short  of  the  high- 
est. This  continuance  until  advanced  age  in  a  subordinate  position 
destroys  the  power  of  initiative,  fosters  an  instinctive  avoidance  of 
responsibility,  and  takes  away  all  capacity  for  command  when  it  comes. 

In  order  to  hasten  promotion,  the  most  vital  step  is  to  secure  the  re- 
moval from  the  active  list  of  those  who  from  age  or  other  causes  have 
gradually  become  unfitted  for  ser\ice  at  sea.  The  law  has  wisely  fixed 
a  term  at  which  the  active  duty  of  all  officers  shall  cease.  This  en- 
actment proceeds  on  the  assumption  that  the  period  of  an  officer's 
usefulness  comes  to  an  end  at  sixty-two  years  of  age.  There  are  doubt- 
less a  few  rare  and  exceptional  cases  in  which  the  Navy,  by  the  adop- 
tion of  this  arbitrary  rule,  loses  an  officer  still  capable  of  valuable 
service.  There  are  many  more  cases  in  which  the  term  assigned  by 
law  as  the  end  of  a  useful  career  is  anticipated  by  the  progress  of  men- 
tal or  physical  waste  or  deterioration.  In  such  cases  the  continuance 
of  the  officer  on  the  active  list  is  a  gross  injustice  to  those  in  the  lower 
grades,  and  an  injury  to  the  whole  service.  To  the  suggestion  that 
some  of  these  officers  may  have  served  during  the  war,  and  that  it  would 
be  an  act  of  ingratitude  to  retire  them  before  the  fixed  age,  to  make 
room  for  younger  men,  it  may  be  replied  that  though  a  pension  roll  may 
be  a  just  provision  for  officers  whose  usefulness  has  passed  away,  the 
active  list  of  the  Kavy  should  not  be  used  for  this  purpose.  That  list 
should  contain  only  the  names  of  those  who  may  safely  be  sent  to  sea 
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to  perform  duties  falling  to  their  respective  grades;  and  unless  tbe 
service  recognizes  this  fact  and  acts  upon  it  there  is  danger  of  sweep- 
ing legislation  under  which  the  good  and  the  inefficient  will  alike  saffer. 

The  responsibility  for  delay  in  effecting  this  needed  reform  rests 
partly  with  the  Department  and  partly  with  the  service  itself.  Up 
to  a  recent  period  the  Department  had  taken  no  action  looking  to  a 
remedy  for  the  evil.  In  the  annual  report  of  last  year,  however,  a 
measure  was  proposed  which  it  was  believed  would  accomiHlsh  the  de- 
sired result,  and  at  the  same  time  cause  the  least  possible  distarbance 
of  existing  interests.  The  proposed  plan  contemplated  the  selection 
from  the  whole  number  of  officers  in  each  corps,  by  a  board  of  officers 
of  high  rank,  of  a  number  of  officers  equal  to  that  prescribed  for  that 
corps  by  the  act  of  August  5,  1882,  and  the  retention  on  a  supemamer- 
ary  list  of  the  officers  not  selected,  with  leave-of-absence  pay,  and 
without  promotion,  subject  only  to  active  service  in  cases  of  special 
exigency.  A  bill  was  soon  after  introduced  in  the  Senate  covering  the 
recommendation  of  the  Department.  luterrogatories  were  addressed 
to  officers,  calling  for  a  full  expression  of  opinion  as  to  the  steps  neces- 
sary to  be  taken  to  bring  about  the  result,  but  the  replies,  of  which 
a  large  number  were  received,  contained  objections  to  every  proposi- 
tion, and  submitted  no  definite  plan  as  a  substitute. 

It  is  clear  that  the  movement  towards  reform,  if  it  is  to  have  any  vital- 
ity, must  receive  a  stimulus  and  encouragement  in  the  service  itself. 
If  the  officers  do  not  put  forth  an  effort,  nobody  else  will.  It  is  to  be 
presumed  that  they  know  best  what  are  the  needs  of  their  own  body, 
and  it  is  for  them  to  consider  whether  the  service  shall  continue  to  be 
subject  to  reproach,  and  the  advancement  of  capable  men  be  retarded, 
through  an  excessive  conservatism,  which  looks  not  at  the  good  of  the 
whole  establishment,  but  at  securing  to  individuals,  the  unworthy  as 
well  as  the  worthy,  their  emoluments  and  positions. 

If  it  should  be  found  that  insuperable  objections  exist  to  the  measare 
proposed  last  year,  the  Department  presents  an  alternative,  with  an 
urgent  recommendation  that  it  shall  be  made  at  an  early  date  the  sub- 
ject of  Congressional  examination  and  action.  The  details  of  the  plan 
are  as  follows: 

1.  That  the  active  list  of  line  officers  of  the  Navy,'in  addition  to  the 
present  admiral  and  vice-admiral,  whose  pay  and  rank  shall  continue  as 
heretofore,  shall  consist  of  six  vice-admirals,  having  the  pay  now 
allowed  by  law  to  rear-admirals,  and  ranking  with  major-generals ;  ten 
rear-admirals,  having  the  pay  now  allowed  by  law  to  commodores,  and 
ranking  with  brigadier-generals;  fifty  captains;  niuety  commanders; 
one  hundred  and  twenty-seven  lieutenant-commanders;  two  hundred 
and  ninety  lieutenants;  and  one  hundred  and  fifty  ensigns:  the  junior 
grade  of  lieutenant  being  abolished,  and  the  officers  now  in  that  grade 
being  commissioned  immediately  as  lieutenants,  but  with  the  pay  now 
allowed  to  junior  lieutenants,  until  their  arrival,  in  the  regular  coarse 
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of  advancement,  to  a  position  corresponding  to  the  foot  of  the  present 
list  of  lientenants. 

2.  That  all  officers  be  retired  immediately  who  are  to  attain  the  age 
of  sixty-two  years  within  two  years  from  Jnly  1, 1885,  the  commodores 
so  retired  to  have  the  rank  of  rear-admiral ;  and  that  the  officers  remain- 
ing: on  the  list  be  appointed  in  the  order  of  their  seniority,  to  the  grades 
of  vice-admiral  and  rear-admiral,  subject  to  the  U8ual  examination. 

3.  That  section  1445  of  the  Revised  Statutes,  excluding  officers  of 
the  junior  grades  of  the  line  and  staff  corps  from  retirement  on  account 
of  age,  be  repealed. 

4.  That  whenever  a  vacancy  shall  occur  in  the  list  of  rear-admirals 
or  in  that  of  captains,  a  Board  shall  be  convened,  to  be  composed  of  not 
less  than  three  officers  of  flag  rank,  who  shall  designate,  in  the  case  of 
each  vacancy  in  the  rear-admirals'  list,  two  captains,  and  in  the  case  of 
every  fourth  vacancy  in  the  captains'  list,  one  commander,  to  be  retired ; 
and  tliat  the  captains  and  commanders  so  designated  shall  be  placed  on 
the  retired  list  of  their  grade,  under  the  same  conditions  as  if  they  had 
been  retired  on  account  of  age;  and  tliereafter  the  senior  captain  or  the 
senior  commander,  as  the  case  may  be,  shall  be  promoted,  subject  to  the 
usual  examination,  to  fill  the  vacancy  in  the  grade  above. 

As  an  additional  safeguard,  it  should  be  further  provided  that  no 
officer  sliould  be  reduced  in  tank  or  deprived  of  his  commission  by 
anything  contained  in  the  proposed  measure;  nor  should  it  affect  in  any 
way  existin;;:  laws  in  reganl  to  offic<»rs  who  may  have  received  the 
thanks  of  Congress. 

The  essential  features  of  the  above  plan  are  the  retirement  of  two  cap- 
tains for  every  captain  promoted,  and  one  commander  for  every  four 
commanders  promoted;  and  the  rearrangement  of  the  numbers  of 
officers  in  the  different  grades,  retaining  the  aggregate  fixed  by  the 
act  of  August  5,  1882.  It  is  believed,  as  the  result  of  careful  calcula- 
tion, that  such  a  measure  would  bring  about  a  continuous  and  regular 
flow  of  promotion,  and  at  the  same  time  relieve  from  active  service 
those  who,  from  advancing  age  or  from  other  causes,  are  unequal  to 
its  heavy  burdens  and  grave  responsibilities,  while  giving  them  a  com- 
fortable competence. 

The  incidental  provisions  of  the  above  plan,  which  might  be  adopted 
without  reference  to  the  main  question,  are  the  substitution  of  the 
grades  of  vice-admiral  and  rear-admiral  for  those  of  rear-admiral  and 
commodore,  respectively,  in  order  that  officers  in  command  of  the  squad- 
rons of  the  United  States  may  be  placed  on  a  footing  of  equality  with 
the  officers  in  command  of  foreign  squadrons,  without  in  any  way  alter- 
ing or  disturbing  their  relative  precedence  with  general  officers  of  the 
Army;  and  the  extension  to  junior  officers  who  may  have  reached  the 
limits  of  age,  of  the  provisions  of  the  retiring  laws,  now  confined  to 
officers  above  the  grade  of  lieutenant-commander.  In  order  to  )>ro\ide 
for  the  immediate  adoption  of  the  plan,  it  is  further  recommended  that 
those  officers  who  have  but  two  years  more  to  serve  be  retired  at  once. 


The  Department  reuewe  the  special  recomm 
report  of  last  ;ear  for  the  relief  of  lieitteuauta 
neers,  and  mates;  aiid  it  n^oulil  also  suggest  tJ 
made  more  Dearly  equal  to  that  of  ofticern  of  tUJ 
other  corps. 

ADDITIONAL  BMI'LOIIIENT  FOE  N4j 

If  DOtbing  caD  be  doDe  to  prevent  the  pre 
grades  of  the  service,  it  is  at  least  posailihl 
placed  under  such  heavy  disadvantages,  einp] 
ities  suited  to  their  age  aad  experience.  lofl 
meut  has  stated  at  length  its  views  apon  I 
signs  to  make  a  general  reference  to  them  AGI 


It  has  been  pointed  oat  that  at  the  tiiiia<a 
wise  to  reduce  the  number  of  officers  in  the  X 
that  number  was  greater  tbtiii  their  occupl 
iu  the  employ  of  the  Government  a  sabski 
corps  of  officers,  under  the  fisual  departmei 
ing  duties  at  once  military  and  D!iutical,iiicfl 
sential  requirements  from  those  of  the  Na\'y  jl 
organization,  known  as  the  Rovenne-Marintfl 
war  for  war  service,  while  in  time  of  peaCAH 
that  it  had  its  separate  fleet  r>l'  vessels,  ittj 
naval  school ;  and  that  the  tnu  navies  coven 
0)>eratioU8  that,  in  the  words  of  the  Treasuiyd 
sion  the  management  of  the  Keveuue-Mai^ 
"difficult  to  conceive  that  discrimination  I 
between  services  subjected  to  equally  haad 
taut  military  duties,  both  in  time  of  |>eacajl 
was  proposed  to  strengthen  both  organizat 
the  subsidiary  navy,  by  uniting  tliem;  sccfl 
the  revenue  service  the  tenure  of  their  poaitii 
by  every  safeguard;  bettering  their  conditioi 
benefit  of  naval  laws,  which  they  had  soajj 
their  own  corps ;  and  opening  the  si^rvice,  t 
foot  of  the  list,  to  the  present  janior  offl« 
was  conceived  on  the  most  favorable  basis  S 
enue  Marine  officers,  and  it  is  a  lingular  ai^ 
though  the  officers  of  the  Navy  had  nothim 
and  in  formulating  it  only  Hcte<l  under  the  ] 
fears  of  the  Revenae  Marine  Corps  were  bo  I 
tions  and  scandalous  charges  on  the  part  (tf  R 
they  were  led,  with  some  exceptions,  to  regi 
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moQ  interest  of  botb  serviees  as  a  hostile  attack,  and  rejected  the  very 
propositions  which  their  free  judgment  would  doubtless  have  eagerly 
welcomed.  * 

In  thus  frankly  alluding  to  the  causes  of  opposition  to  the  measure,  it 
is  not  the  purpose  of  the  Navy  Department  to  represent  that  it  was 
actuated  solely  or  chiefly  by  the  advantages  to  be  derived  from  the 
change  by  the  officers  of  the  Eevenue  Marine.  Such  considerations, 
although  important,  could  not  form  the  ground  of  action  on  the  part 
of  the  Secretary  of  the  Navy.  The  question  was  approached,  as  it 
properly  should  bo  approached,  from  the  starting-point  of  naval  reform  5 
but  in  pursuing  the  main  object  every  care  was  taken  to  avoid  infringing 
upon  vested  rights  or  disturbing  vested  interests. 

LIGHT-HOUSE   NAVY. 

A  second  subsidiary  fleet  is  maintained  in  the  public  service,  employ- 
ment in  which  should  also  be  open  to  naval  officers.  This  is  composed 
of  the  vessels  of  the  Light-House  Establishment,  numbering  twenty- three 
steamers,  suitable  in  time  of  war  for  auxiliary  use  in  the  Navy.  These 
vessels  are  now  officered  by  seafaring  men,  with  no  naval  organization 
or  training,  whose  maintenance  forms  a  large  item  in  the  cost  of  our 
light-house  service.  It  is  estimated  that  the  sum  of  $100,000  per  annum 
would  be  saved  by  employing  naval  lieutenants,  ensigns,  and  engineers 
in  these  vessels,  while  the  duty  thus  imposed  upon  them  of  accurately 
placing  buoys  and  handling  small  steamers  on  the  coast  would  be  a 
direct  professional  benefit. 

COAST  SURVEY  NAVY. 

A  third  fleet,  that  of  the  Coast  and  Geodetic  Survey,  is  at  the  present 
time  intrusted  to  naval  officers.  Their  duties  include  not  only  the 
navigation  of  the  vessels,  but  the  execution  of  all  the  hydrographic  and 
a  part  of  the  topographic  surveys  for  coast-charts,  as  well  as  the  pros- 
ecution of  scientific  investigations  of  the  bed  of  the  ocean.  In  perform- 
ing these  duties,  they  work  under  another  department,  being  withdrawn 
for  the  time  from  the  direction  and  control  of  their  natural  head,  and 
placed  on  a  subsidiary  footing  elsewhere.  For  this  artificial  arrange- 
ment there  is  not  a  shadow  of  reason,  and  it  presents  grave  difficulties 
of  a  positive  kind.  In  the  first  place,  the  withdrawal  of  the  officers  of 
the  Navy  from  the  direction  ofthe  Navy  Department  is  in  itself  prejudicial 
to  discipline,  and  a  constant  source  of  inconvenience.  Secondly,  there 
is  a  clear  injustice,  whatever  efforts  may  be  made  to  avoid  it  in  practice, 
in  requiring  naval  officers  to  j^erform  naval  duties  under  another 
chief,  with  whose  office  they  can  never  be  identified,  and  giving  them 
work  to  do,  the  results  of  which  will  be  formulated  and  published  by 
other  hands,  whose  real  efforts  are  devoted  to  a  work  remote  from 
maritime  affairs.  The  Coast  Survey,  by  its  gradual  development  into 
an  office  for  geodetic  operations,  has  transferred  its  main  sphere  of  em- 
ployment to  the  interior  of  the  country,  and  the  observations  necessary 
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for  the  coast  charts  have  been  turned  over  to  the  naval  officers,  detailed 
for  daty  under  the  Sui)erintendent,  who  still  retains  the  direction  of 
their  labors.  At  the  same  time  the  Navy  Department  is  maintaining  as 
a  necessary  part  of  its  organization  a  Hydrographic  Office,  which  per- 
forms exactly  the  same  work  upon  foreign  coasts  which  the  Coast  Sur- 
vey, through  the  assistance  of  naval  officers,  performs  upon  our  own. 
Every  reason  exists  for  a  reorganization  of  these  two  offices  in  such  a 
waj'  that  all  the  hydrographic  surveying  of  the  Government  shall  be 
performed  under  a  single  head,  and  that  the  direction  of  the  naval 
officers  who  do  the  actual  work  shall  proceed  from  the  Hydrographic 
Office  of  the  Navy  Department. 

It  is  believed  that  the  above  and  all  other  branches  of  Government 
service,  whose  duties  are  essentially  nautical,  demanding  the  same  ac- 
quirements and  the  same  experience  as  are  to  be  found  among  naval 
officers,  should  be  thrown  open  to  them,  and  that  the  direction  of  the 
services  should  be  intrusted  to  the  Navy  Department,  whereby  greater 
unity  of  purpose  and  consistency  of  action  would  be  secured.  Hhe 
Navy  in  time  of  war  comprises  the  whole  maritime  force  of  the  Govern- 
ment, and  each  partial  nucleus  of  that  force  should  be  brought  perma- 
nently under  the  general  naval  administration,  instead  of  continuing 
as  a  foreign  growth  in  a  department  organized  for  a  totally  different 
purpose. 

It  is  with  a  deep  conviction  of  its  essential  truth,  only  strengthened  by 
added  experience  and  observation,  that  the  Department  now  takes  occa- 
sion to  repeat  the  fundamental  doctrine  upon  which  the  above  con- 
clusions rest — a  doctrine  first  enunciated  two  years  ago,  and  renewed 
in  the  report  of  last  >ear,  ^^that  the  officers  and  seamen  of  the  Navy 
should  he  employed  to  perform  all  the  work  of  the  National  Government 
upon  or  in  direct  connection  with  the  ocean?'^  Notwithstanding  the  op- 
position of  those  who,  suspecting  in  the  doctrine  an  impending  dan- 
ger to  themselves,  assailed  with  rancor  the  administration  of  the 
Di'partment  and  the  motives  of  naval  officers,  and  endeavored  by  per- 
sonal assault  to  divert  attention  from  the  main  question, and  to  confuse 
the  broad  and  indisputable  jirinciple  with  irrelevant  issues,  there  are 
unmistakable  signs  of  a  growing  sentiment  in  favor  of  the  proposition, 
and  of  its  api)lication  to  the  organization  of  the  public  service  It  is 
believed  that  the  day  is  not  far  distant  when  that  sentiment  will  make 
itself  heard  with  no  uncertain  voice,  and  will  demand  recognition.  That 
changes  so  considerable  and  so  far-reaching  should  be  accomplished  at 
once  is  not  to  be  expected;  but  the  ultimate  result,  although  delayed, 
is  inevitable,  and  it  is  a  source  of  satisfaction  to  the  Department  that 
the  way  to  accomplish  it  has  been  clearly  pointed  out. 

THE   COMMERCIAL  MARINE. 

The  close  connection  between  the  improvement  of  the  Navy  and  the 
development  of  a  flourishing  mercantile  marine  has  been  often  pointed 
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out,  but  has  hitherto  failed  so  to  fasten  itself  upon  public  opinion  as  to 
lead  to  any  direct  governmental  action.  Without  a  prosperous  carry- 
ing trade  on  the  ocean  in  ships  built  in  this  country,  it  is  impossible  to 
reach  a  high  degree  of  naval  eflSciency.  The  germ  of  a  maritime  force 
may  exist,  but  it  must  remain  undeveloped  while  there  is  no  commercial 
fleet  and  no  maritime  population  upon  which  to  draw  as  a  naval  reserve. 
Can  it  be  supposed  that  in  the  event  of  war  fifty  vessels  of  all  sizes 
and  8,000  men  will  fight  our  naval  battles,  transport  our  troops,  main- 
tain blockades,  and  cut  off  the  enemy's  commerce?  Yet  almost  within 
such  narrow  limits  are  we  now  confined  by  the  deplorable  condition  of 
our  commercial  marine. 

In  order  to  make  our  merchant  fleet  commensurate  with  our  trade, 
our  coast-line,  and  the  number  and  wealth  of  our  commercial  cities,  it 
is  necessary  to  have  not  only  river  steamboats  and  lake  craft,  not  only 
a  few  stray  sailing  vessels  and  coasting  steamers,  but  great  lines  of  ocean 
steamships  of  high  speed  and  large  capacity,  forming  regular  perma- 
nent communication  with  Europe,  with  South  America,  with  Asia,  with 
Australia,  carrying  our  flag  to  the  most  distant  lands,  and  saving  to 
our  people  the  vast  profits,  now  grasped  by  other  hands,  in  carrying 
our  imports  and  exports  across  the  sea. 

Observation  and  experience  show  that  there  is  one  way  and  only  one 
to  accomplish  this  result,  through  direct  encouragement  given  by  the 
Government  to  those  who  are  willing  to  undertake  such  enterprises. 
Whether  in  the  form  of  bounties  upon  construction,  or  of  payment  for 
carrying  the  mails,  or  both,  such  aid  must  be  tendered  by  the  Govern- 
ment before  American  capitalists  can  be  induced  to  embark  in  the  busi- 
ness. Each  method  has  its  special  advocates,  and  each  has  been  suc- 
cessfully tried  abroad.  Until  one  or  the  other  is  adopted  by  the  United 
States,  our  maritime  development  will  be  arrested,  and  our  Navy  will 
suffer  and  decline. 

A  recent  enactment  has  repealed  the  laws  requiring  all  American 
vessels  arbitrarily  to  carry  the  foreign  mails.  This  salutary  measure 
should  now  be  supplemented  by  a  provisi9n  that  contracts  for  carrying 
such  mails  in  American  lines  of  steamers  over  all  the  principal  ocean 
highways  should  be  let  for  terms  of  years  to  the  lowest  bidder,  adequate 
compensation  therefor  to  be  paid  by  the  Government  upon  the  same 
principle  as  that  adopted  in  establishing  our  great  national  post-routes 
on  the  land. 

Not  until  by  such  peaceful  methods  we  restore  our  commercial  power 

and  cover  not  only  our  own  territory,  but  the  ocean,  with  the  proofs 

of  our  resources,  our  enterprise,  and  our  skill,  shall  we  become,  in  fact 

as  well  as  in  name,  the  equal  of  the  other  great  nations  of  the  world. 

WILLIAM  E.  CHANDLER. 

Secretary  of  the  Navy. 
6943  NAVY 4 


APPENDIX. 


Ho.  1.— ESTIMATES,  SECBETART'S  OFFICE,  ETC. 


DoUiled  objoctof  eipendiCo 


HeenUn,  July  T.  ISM 

rhinT  clerk  iMmmatJ 

DtBbDTmlniiDlarkfBBmflact) 

five  clerk*  of  elu*  tbar  (nine  uit)  

Ods  clerk  of  cUm  four,  in  ctaarxe  of  files  and  nootd*  (labmltced) . 

TlirHclerkaef  olaH  throe,  July  T,1B84 

One  iteDafTkpber  (HmeHit) 

Due  ItDDOKrapber  (eimeKt) 

Two  elorki  of  oUm  two  immo  mO 

■  Sli  clerk*  of  clue  one  (nme  Mt) 

Sobmitled,  [b«t  one  of  tbe  olerka  of  cleia  one  miiy  be  made  ■  clerk 

liro  (eobiiiittod)  

FourclKTki,  M»I.I»OeMh.  JnljT,  IMM 

One  1ele](np1i  opeiator  feune  aoU .- 

One  nrpenter  (suna  act) 

Two  meaeeogan  (Mine  Mtl- 

Three  eieteluit  meeaengeni  (aaniekctj 

One  neeuDKN- boy  juraaBct) 

Threu  labornre  leune  hctt ._.,--_.^..^,_.^...^-.^ 

One  olrrk  of  clue  two  (for  InapuctlDo  Boenl.  game  act) 

Une  lahorercror  tnepeotlon  Board,  same  act) 

One  clerk  of  clan  two  (for  EiamininK  and  Retiring  Board,  eame  a 

One  laborer  (for  Eiomlning  and  BeiirlDK  Board,  aabmiCledj 

OaeolfrkafEtBuoneilncareorilbrBrf,  July  7,1884) 


freiebt,  eip'resuee.  poslaae,  and  Qtliei  abaolotely  noceasury  eipenaea  of 
ll)oNiivyDBp»nni<'ntBii(flt«T»riunabnreiiaiiandu»i:B»,  Jnlj-T,  IStM,.. 


PrlnllnitandblndinKror  the  Navy  Departuent,  to  be  ececowd  under  tbe 
dlreeOsa  of  the  Pabllo  Printer 


iil  jiifi 
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Btlimalei  of  appropriations  Tequirtdf»T  the  terviee  of  Ihtfiteal  ywr,  4^. — Continaed. 


Far  rent  ind  ftirnitniT  of  bniWinEs  snaolBres  nntinosw-vanlB;  upennes 
of  «inrts.ni»rtiat  aaA  conrtii  o7  Inquirr.  bnania  of  InreHKcatinn,  Riarn- 
InlDgbonnlx,  with  d'MkR aod  witoFsitPB'  fee', and  trnTilint:  pxppiiiipt  and 

olBw»»tlli«  varlo.w  ritree!  in"ftmDE^ul"X^''fu™llu^""'fuel^^w'i°^eA^ 

IslFKrnphliiE,    toTftna    and   d'omeatlcj    telc'ptaonex ,    roiiytne;    can  of 

«oit»7oomriiii«?onB.'Tiir''nint«, "diplomas,  uI^J  'hrrhATcrm*  ni\«t  of  vm- 
hIb  In  dUtreBB,  and  pilotnicB,  rej-overy  nf  vnloHblea  ttom  shipirnckBi 

frBBioDil  InTeBtlim'loi] ;  coit  of  eperlal  Inatrurtlon,  and  Inr.inuation  ffom 
•brmd.  and  the  rollwtion  and  I'lBBBlfiratina  thereof^  and  all  other  enipr- 

poaalble  to  be  nntlcipaled'  or  clfl     '  ~    ' 
the  NaT;  Department  or  any 
WaBhingtoD,  liiBtrirl  of  Colnm 


111 


HSIS 


apajm 


.  clerl 


.  .  liBled  nndsr  bonorahle  diBi:  _  . 
initrrBt,  irnnBDorlation  of  tundB.  ™:h«iii!B.  loileaEe  to  otBo^n  while 
tTareline  nnder  the  nrdors  of  the  Unltrd  Statea,  an<rfirr  actual  ppnonal 
eipeneea  of  officcn  while  traTetlni  abroad  under  onltirB.  and  for  Imi  ' 
ln){  eipenMB  of  npnihecarieB,  veomi'D,  and  cifiliau  t>mplny«B:  and  .  . 
actual  and  nerrtaary  travelinf;  cipenma  of  naval  radttiiahilr  prooei'dlnK 
from  Ibelr  bomea  to  the  Navxl  Arademy  for  eiaininatlon  and  appoint- 
ment BB  vsdclB,  and  for  payment  »f  ftov  bikI.  oOiom  ae  may  be  in  ai-rr. 
Ice,  eiiker  upoD  the  actlre  nr  retired  luit  diirlnc  (he  year  rndlni:  Jnn» 
thii'Urtb,  eUhti'iii  hnndred  and  eliibtvali.  to  eieeaa  of  the  nnmlHTt  of 
•ach  elaas  provided  for  )n  this  act.  and  for  any  Inciraae  of  pay  aiialnu 
froindlfTereotduty.  ai  tbr  ne«d>  ofthe  service  may  mguire. 
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REf»ORT   OF   THE    SECRETARY    OF   THE   NAVY. 


Estimate  of  the  amount  required  to  pay  the  retired  officers  of  the  United  States  Navy  for  the 

fiscal  year  ending  June  30,  1B86. 


Grade. 


Kear-admirals 

Do  ....: 

Do 

Commodores 

Do 

Do 

Captains 

Do 

Do 

Do 

Do .s:.... 

Do 

Coinmanders 

Do 

Do 

Do 

Do 

LieutcDant-commanderH 

Do 

Do 

Do 

Do 

Do 

Do 

Lieatenants 

Do 

Do 

Lieuteuarts  (junior  grade). 

Do 

Do 

EnHigDs 

Do 

Do 

Do 

Medical  directors 

Do 

Do 

Do 

Medical  inspectors 

Do 

Sargeons 

Do 

Passed  assistant  surgeons.. 

Do 

Assistant  8urg(^ons 

Do 

Do 

Pay  directors 

^    Do 

Pay  inspector 

Do 

Pa5*master 

Do  .   

Do 

Do 

Passed  assistant  paymaster 

Do 

Assistant  paymaster 

Chief  engineers 

Do 

Do 

Do, 

Passed  assistant  engineers  . 

Do 

Do 

Do 

Do 

Assistant  engineers 

Do 

Do 

Do 

Do 

Do 

Chaplains 

Pro/essors  of  mathematics  . 

Do 

Do 

Naval  constructor 


Num- 

Pay per 

ber. 

annum. 
14,500 

43 

3 

3,750 

2 

3,  375 

10 

3,750 

3 

3,375 

2,625 

4 

3.  375 

3 

2,  675 

1 

2,  250 

2 

1,950 

1 

1,150 

1 

900 

5 

2,625 

1 

2,  250 

1 

1,750 

1 

1,400 

2 

000 

12 

2, 250 

2 

2,100 

1 

1,950 

2 

1,500 

2 

1,100 

1 

1,000 

1 

700 

17 

1,960 

2 

1,  200 

1 

900 

11 

1,500 

1 

1.350 

3 

900 

4 

1,050 

2 

600 

1 

500 

1 

SOO 

2 

3,750 

14 

3,300 

4 

3,150 

1 

2,400 

2 

3,300 

1 

1,300 

6 

2,100 

1 

1,650 

5 

1,650 

1 

1,100 

4 

1,425 

1 

950 

1 

850 

3 

3,750 

7 

3,300 

1 

3.300 

1 

2,200 

1 

2,625 

1 

2.400 

1 

2,100 

1 

1,400 

1 

1,650 

1 

1,500 

1 

1,425 

1 

3,750 

5 

3,300 

7 

2,625 

1 

1,200 

15 

1,650 

5 

1,575 

2 

1,100 

1 

850 

1 

480 

13 

1,425 

7 

1.275 

2 

950 

1 

850 

1 

600 

1 

500 

8 

2,100  : 

3 

2,625 

2 

2,025  1 

1 

1,800  < 

1 

3,  750  , 

Total 


$193, 500 

11,250 
6,750 

37,500 

10,125 
5,250 

13.500 
7,875 
2.  250 
3,900 
1,150 
000 

13.125 
2,250 
1,750 
1,400 
1.800 

27,  OOO 
4,200 
l.ftbO 
3,000 
2,200 
1,000 
700 

33.150 

2,400 

900 

16,500 
1,350 
2,700 
4,200 
1,200 
500 
300 
7,500 

46,200 

12,600 
2,400 
6,000 
1,300 

12,000 
1,650 
«,250 
1,100 
5,700 
950 
850 

11,250 

23,100 
8,800 
2,200 
2,625 
2,400 
2,100 
1.400 
1,660 
1,500 
1,425 
3,750 

16,500 

18,875 
1,200 

24,750 

7,875 

2,200 

850 

4«0 

18,525 

8,925 

1,900 

850 

000 

500 

16,800 
7,875 
4,050 
1,800 
3,75» 
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Estimate  of  the  amount  required  to  pay  the  retired  officerSf  ^-c. — Continued. 


Grade. 


Civil  ensJneers 

Do 

BoaUwains 

Do 

Do 

Do 

Oonnen 

Carpenters 

Sailmaken 

Do 

Petty  officers,  seamen,  ordinary  seamen,  Stc. 
SoTen  hundred  and  fifty  boys 


Num- 
ber. 


2 
1 

14 

1 

1 

1 

16 

10 

10 

1 


Pay  per 
annnm. 


$2,625 

2,250 

1,350 

1,050 

900 

600 

1,350 

1,350 

1,350 

600 


Total. 


$5,250 

2, 2.50 

18,900 

1,050 

900 

600 

21,  600 

13, 500 

13,500 

600 

2,  400,  000 

100,  000 


RECAPITULATION. 

607  officers  on  sea  daty $1,391,000 

719  officers  on  other  dutv 1,671,900 

239  officers  on  waiting  orders 409,500 


1,  565  3, 473,  000 

346  officers  on  retired  list 797,880 

97  naval  cadets  not  at  Academy 85, 400 

199  naval  cadets  at  Academy 99,500 

Petty  officers.  &o 2,500,000 

Total  amount  required 6,956,780 


No.  2.— REPORT  OF  THE  ADMIRAL  OF  THE  NAVY. 


Washington,  T).  C,  November  12,  1884. 

Sir:  There  is  a  general  impression  throughout  the  country  that  a 
very  large  amount  of  money  (over  four  hundred  millions  of  dollars) 
has  been  spent  on  the  Navy  since  the  war,  without  anything  to  show 
for  it.  This  impression  has  hindered  tiie  advance  of  the  Navy;  for, 
whenever  an  attempt  has  been  made  to  provide  approi)riation8  for  tliis 
branch  of  the  service,  misinformed  i)ersons  have  taken  the  opportunity 
to  bring  forward  this  stupendous  amount  to  show  that  the  Navy  De- 
l)artment  has  been  reckless  in  its  expenditures  This  idea  has  been 
taken  up  by  rei)eaters  and  echoed  far  and  wiile  over  the  country,  so 
that  now  millions  of  people  are  convinced  that  the  Navy  Departmeut 
has  wasted  this  immense  sum  of  money. 

It  must  be  remembered  that  after  the  war,  and  u[)  to  1869,  a  larn^e 
sum  of  money  was  drawn  from  the  Tf(»asury  to  pay  war  debts,  as  well 
as  to  provi<ie  for  the  maintenance  of  the  Navy  It  was  not  until  1869 
that  the  Navy  settled  down  to  run  on  a  reasonable  annual  appropria- 
tion for  its  maintenance.  ITp  to  that  time  bills  were  continually  cominic 
in  for  the  construction  of  large  ironclads  and  heavy  ships  of  war,  of 
great  speed,  which  had  been  built  with  the  idea  that  we  should  be  pre- 
pared for  a  meeting  with  foreign  foes  (we  having  been  seriously  in 
danger  of  it  several  times  during  the  civil  war).  All  the  contractors 
for  these  vessels  were  not  i)aid  until  the  year  1809-70,  and  it  was  not 
until  after  this  date  that  the  Navy  was  carried  on  with  the  ordinary 
appropriations. 

The  Navy  can  not  be  said  to  have  been  conducted  on  the  footing 
of  a  peace  establishment  prior  to  18H9.  This  will  appear  by  a  reference 
to  the  appropriations  from  1805  to  1869.  During  this  time,  bills  to  the 
auKmnt  of  819(),0()0,0(>0  in  round  numbers  had  to  be  i)aid  for  work  con- 
tracted for  during  the  height  of  the  war,  when  the  Union  was  struggling 
for  its  existence  against  intestine  foes  and  ])reparing  to  resist  those 
foreigners  who  seemed  disposed  to  meddle  in  our  atfairs.  1  see  on  look- 
ing over  the  accounts  that  $  M),(K)(),0()0  was  refunded  into  the  Treasury, 
most  of  which  was  deposited  after  the  year  1809,  although  appropriated 
previously. 

Taking  all  things  into  consideration,  including  the  fact  tiiat  the  war 
debt  was  not  settled  until  this  time,  it  seems  to  me  that  ISO'J  is  the  year 
with  which  criticisms  should  commence,  if  thi»re  his  bei^n  anything  in 
naval  expenditure  (b»serving  criticism. 

When  it  is  considered  that  all  the  naval  aj^projiriations  since  1869 
were  simply  for  the  maintenancre  of  the  Savy  (with  t\w  exception  of 
$.),()0(>,(X)()  for  new  cruisers),  the  amount  expanded  will  be  found  to  be 
nothing  more  than  reasonable.  What  ships  wt*  had  at  the  end  of  the 
wai'  were  mostly  wooden  vessels,  which  rvery  year  required  more  re- 
pairs as  their  lives  were  romini,^  to  an  en<!.  Those  of  them  which  still 
t'xist  may  be  placed  in  the  same  catalogue*  with  decrepit  old  men  tot- 
teriii;r  loward  their  graves. 

(iO 
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Since  18(39  the  average  annual  expenditure  lias  been  about  $17,000,000, 
shown  as  follows: 

Amount  appropriated $258, 704, 067 

For  increase  of  the  Navy 4,907,454 

For  maintenance  of  the  Navy '. 253, 796, 613 

This  sum  divided  by  15  gives  about  $17,000,000  a  year. 

In  this  connection  it  must  be  explained  to  the  uninitiated  that  the 
money  for  maintenance  of  the  2?avy  is  not  for  the  building  of  new  ves- 
sels, but  for  the  pay  of  officers  and  men,  and  for  repairs,  supplies,  &c. 

Compare  onr  expenditure  with  that  of  any  other  navy  of  impor- 
tance, and  it  will  be  proved  that  we  have  kept  within  reasonable  bounds; 
and  yet  half  the  people  in  the  country  are  convinced  that  naval  ap- 
propriations are  recklessly  expended;  the\  being  content  to  take  the 
word  of  any  one  who  makes  a  statement  for  the  purpose  of  keeping  back 
the  Navy. 

The  following  is  a  statement  of  the  expenditures  for  our  Navv  since 
1869 : 

IH\9 |'20,  081,285  00  1  1879 11^,343,317  79 


1870 18,985,165  11 

1871 I9,26r>,240  52 

1872-    17,694,685  76 

1873 19,552,272  16 

1874  (including  new  cruis- 
ers)    26,254,155  82 

1875 18,825,526  97 

1876 17,937,:354  72 

1877 14,074,113  27 

1878 17,468,392  65 


1880 12,916,639  45 

1881 14,450,789  8<> 

1882 13,936,294  9G 

1883 13,918,833  78 


258,704,067  82 
For  new  ships 4, 907, 454  00 

Total   for  mainten- 
ance of  the  Navy.  253,796,613  82 


To  the  above  amounts,  which  are  the  expenditures  taken  from  the 
annual  reports  of  the  Secretaries  of  the  Navy,  there  should  be  a<lded 
the  unpaid  bills  outstanding  at  the  end  of  each  year. 

These  bills  do  not  appear  in  the  reports  of  the  Secretaries  of  the 
Navy  from  j'ear  to  year,  and  although  they  amount  to  a  large  sum  in  the 
aggregate,  they  will  not  swell  the  expen<litures  to  within  sevent3'^  mill- 
ions of  the  amount  which  it  was  asserted  had  been  spent  on  the  Navy 
since  1869. 

Ll8t  of  Vi'Hsels  built  since  1869,  with  coat  oj  each. 

Trenton |1 ,  319, 715 

Adams 450,909 

Essex 477,411 

Enterprise 489,152 

AHiance 572,452 

Alert 326,016 

Huron 323,954 

Ranger 347,845 

Intrepid 295, 845 

A 1  arm 304 , 1 55 


4,907,454 

The  accompanying  tabulated  form  (marked  A)  will  show  the  expend- 
itures in  foreign  navies  and  our  own,  both  for  maintenance  and  the  con- 
struction of  new  ships.  This  exhibit  will  prove  much  in  favor  of  our 
naval  establishment,  and  will  go  far  to  put  a  stop  to  the  cry  that  waste- 
ful extravagance  has  been  shown  in  the  administration  of  its  financial 
aftairs.  It  will  also  show  the  necessity  of  our  doing  soujething  towards 
building  a  navy,  if  we  wish  to  keep  pace  with  the  spirit  of  the  age  and 
hold  ourselves  ready  to  maintain  the  respect  of  foreign  nations.  No 
argument  is  needed  to  prove  the  necessity  of  a  navy  for  this  country. 
Any  one  who  is  supposed  to  be  a  statesman  must  be  very  obtuse  if  he 
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ignores  that  necessity.  The  assertion  that  we  want  "  a  small  but  effect- 
ive navy''  does  not  cover  our  case.  No  small  navy  can  be  an  efficient 
one,  if  we  consider  the  needs  of  our  country.  It  must  be  hirge  enough 
to  command  the  respect  of  tlie  greatest  naval  power.  It  need  not  be 
as  large  as  the  naval  forces  of  European  states,  but  could  be  made  effi- 
cient and  usefnl  by  our  taking  care  to  a<lopt  no  designs  in  ships  or  guns 
that  are  not  superior  to  tlu)se  of  any  navy  afloat.  Up  to  1850,  or  there- 
abouts, our  policy  was  to  build  better  vessels  than  were  built  in  any  part 
of  the  world,  and  thus  for  some  years  we  maintained  a  small  bat  very 
effective  navy. 

All  the  powers  of  Europe  have  been  engaged  for  the  last  twenty'  years 
in  increasing  their  navies,  while  we  have  been  indifferently  looking  on, 
not  even  taking  the  trouble  to  profit  by  their  successes  or  failures  iu 
modern  ship  building. 

It  cannot  be  denied  that  the  Euroi>ean  naval  powers  have  during  this 
time  built  some  grand  ships,  the  large  majority  of  which  are  still  very 
ellicient  vessels  of  war.  A  few  of  the  largest  of  them  have,  however, 
been  shown  to  be  unecpial  to  modern  recjuirements,  and  their  types  are 
considered  as  out  of  date. 

Within  the  last  three  years  shii)s  of  war  have  been  produced  by  the 
worksho])S  of  England  which  in  my  opinion  take  the  lead  both  for 
cruising  and  fighting,  and  seem  to  me  to  furnish  good  models  for  our 
imitation. 

1  will  only  mention  the  Ksmerahia,  a  shi]>of  '$,000  tons,  built  in  Eng- 
land for  the  Chilian  navy.  She  is  the  most  perfect  shij)  of  her  clatis 
ever  built  (excepting  her  want  of  sail  power),  and  deserves  to  be  care- 
fully consi<!ered  when  making  plans  for  new  ships  in  our  Navy.  As  far 
as  1  can  Judge,  1  think  she  will  prove  to  be  a  more  formidable  vessel 
than  either  the  Host  on  or  Atlanta,  and  froni  the  veimrts  of  her  speed 
(18.28  knots  over  a  measured  distance  of  11  knots,  with  all  her  coal  and 
stores  on  boanl)  she  shows  herself  to  be  unsuri»assed  as  a  cruising  com- 
merce <lestrov(M'. 

There  is  no  n^ason  why  we  cannot  build  a  ship  of  r»,()()()  tons,  on  the 
lines  and  plans  of  the  Ksmeralda,  that  will  give  a  speed  of  19  knots  an 
hour,  which  would  (piite  equal  the  speed  of  any  mer<;hant  ship  afloat. 

Wliile  w(»  are  buihling  cruisers  we  must  iu)t  forget  our  defenseless 
coasts — <lefenseless  in  sliips,  guns,  and  forts.  In  my  last  report  I  sub- 
mitted plans  of  a  class  of  gunboats  which  w<mld  prove  very  serviceable 
on  our  coasts.  We  have  still  to  construct  t lit*  j)roi)er  vessel  to  ensure  cer- 
tain d«\struction  to  those  who  desire  to  ent(»r  our  ports  against  our  wishes. 

The  plans  that  1  lay  before  you  are  for  a  vessel  of  jibout  950  tons  dis- 
plaerment — 210  feet  between  juMpendiculars,  28  feet  beaui,  and  11  feet 
<lraught  of  water.  Siie  will  have  ,*i,500  horse-i)ower — two  jn'opellers 
and  a  revolving  ruddtT,  which  will  enable  her  to  st<'(»r  as  well  going 
astern  as  going  ahead.  8he  will  carry  l.VJ  tons  of  coal,  and  will  steaui 
for  fourteen  (lays  at  tlie  rate  of  10  knots.  Ui'v  full  sjieed  will  be  not 
less  than  17  knots  jier  hour.  She  will  rarry  s(»ven  tons  of  stores,  or  six 
weeks-  provisions — oflicers  and  crew,  all  told,  sixty-live.  Vertical  armor 
on  l)ows  of  o-inch  steel — curved  shield  decks  fon»  and  aft  of  2.J-inch 
Kteel — extending  three  feet  below  the  water-line.  8he  will  have  sU^am- 
)>um])s  that  will  dischargt*  five  tous  of  water  juir  minute,  besides  aux- 
iliary pumps.  Iler  battery  will  consist  of  one  10-iuch  breech -loading 
rilled  gun  to  fire  from  a  casemate  protected  by  3inch  steel  armor,  so 
arranged  as  to  fire  ahead,  on  broadside,  or  well  on  the  quarter;  two 
breech-loading  O-inch  rifled  guus  aft,  that  will  have  all-round  fire,  and 
six  llotchkiss  revolving  caunon  of  2 J  inches  <liameter.  This  is  a 
heavier  batterv  than  is  rarri<Ml  hv  niiv  other  vessel  of  this  class. 
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The  above  is  simply  an  outline  of  this  proposed  gunboat.  When  she 
is  completed  she  will  be  a  match  for  anything  in  our  Navy,  and  will 
have  speed  enough  to  escape  from  a  superior  foe.  When  I  first  made 
an  estimate  for  this  vessel  (uuarmored  and  with  engines  of  only  1,200 
horsepower),  I  thought  that  the  hull  and  engines  might  be  built  for 
about  $250,000,  but  the  hull  and  engines  as  now  proposed  will  cost  at 
least  $350,000.  I  do  not  know  what  the  battery  will  cost.  That  will 
be  an  extra  matter. 

I  request  that  the  above  amount  be  asked  for  to  insure  a  perfect  ves- 
sel. It  is  not  a  large  sum  for  so  formidable  a  gunboat,  ram,  and  torpedo 
vessel,  in  all  of  which  qualities  she  will  excel.  To  build  this  gunboat 
will  take  about  the  same  time  as  was  taken  up  in  building  the  Dolphin. 
When  finished  she  will  be  invulnerable  against  the  ordinary  rifled  gun, 
when  she  is  fighting  bow  on.  She  will  run  astern  quite  as  fast  as  any 
ordinary  cruiser  will  go  ahead.  This  is  the  cheapest  plan  on  which  a 
powerful  vessel  can  be  built,  and,  in  my  mind,  it  is  an  important  step 
to  take  towards  the  immediate  and  temporary  protection  of  our  de- 
fenseless coast. 

Comparatively  little  has  Veen  done  in  this  country  towards  building 
torpedo-boats.  We  have  only  one,  the  Alarm,  and  she  is  uncompleted. 
Although  this  vessel  will  make  a  very  formidable  gunboat  when  she  is 
protected  by  steel  armor  (according  to  my  original  design),  she  is  not 
fast  enough  to  answer  efficiently  as  a  torpedo-boat.  She  snould  have 
a  new  engine  which  would  insure  her  a  speed  of  14  knots.  I  recom- 
mend that  she  be  completed  and  placed  in  condition  for  offensive  warfare. 

All  other  nations  but  our  own  are  ]>aying  great  attention  to  the  build- 
ing of  torpedo-boats.  France,  Russia,  and  England  have  about  a  hun- 
dred each  as  coast  defenders ;  and  now  England,  in  view  of  what  is 
considered  the  insufficient  number  of  her  ships  of  war,  proposes  to  make 
a  special  appropriation  of  $60,000,000  for  her  navy,  and  also  to  build 
250  more  torpedo  vessels  for  cruising  and  home  defense.  She  will  prob- 
ably complete  the  whole  number  of  them  while  we  are  considering  the 
project  of  building  three  or  four.  Our  case  seems  to  be  a  desperate 
one,  and  we  should  extricate  ourselves  from  tUis  deplorable  condition 
as  soon  as  possible.  It  is  well  enough  for  some  persons  to  say  that  we 
do  not  need  a  large  Navy,  but,  in  my  opinion,  if  war  should  break  out, 
these  very  people  would  be  the  first  to  cry  out  against  the  Government 
for  not  providing  adequate  defenses. 

I  submit  what  I  think  the  Government  ought  to  do  in  the  next  two 
years : 

(1)  Complete  the  unfinished  monitors  and  arm  them  with  heavy  rifled 
guns,  making  them  rams  as  far  as  their  models  will  admit. 

(2)  Appropriate  money  for  all  the  vessels  that  were  proposed  to  Con- 
gress last  winter. 

(3)  Build  as  a  commencement  four  of  the  heaviest  monitors  of  great 
endurance  and  speed,  each  to  carry  four  16-inch  rifles  in  turrets. 

(4)  Build  twenty  torpedo-boats  of  not  less  than  100  tons  each,  with  a 
speed  of  20  knots. 

(5)  One  cruising  iron-clad  of  not  less  than  4,000  tons. 

(6)  Have  all  our  ships  of  over  1,250  tons  supplied  with  torpedo-boats, 
fitted  with  noiseless  condensing  engines,  so  that  the}'  cannot  be  heard 
when  approaching  an  enemy.  (The  ships'  launches  which  are  now 
called  torpedo-boats  in  our  Navy  are  perfectly' useless  for  this  purpose.) 

This  would  be  a  beginning  in  the  right  direction,  and  if  continued  for 
a  few  years  we  might  hope  once  more  to  have  a  respectable  Navy. 

I  beg  leave  to  send  you  a  report  of  what  has  been  done  by  the  Board 
of  Inspection,  and  also  to  suggest  that  the  recommendations  of  the  board 


64 


REPORT  OF  THE  SECRETARY  OF  THE  NAVY. 


with  regard  to  the  monitors,  now  in  the  James  River,  be  considered. 
They  are  evidently  useless  in  their  present  condition,  and  are  becoming 
more  so  every  day.  They  do  not  form  an  important  part  of  our  naval 
force,  but  might  in  time  of  war  be  turned  to  fair  account  as  harbor  de- 
fenders in  conjunction  with  forts. 
I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

DAVID  D.  PORTER, 
Admii'al  United  States  Navy. 
Hon.  William  E.  Chandler, 

Secretary  of  the  Navy. 


A. 


Tabulated  form  showing  the  expenditures  of  foreign  nations  for  the  maintenance  of  their 
nanes  during  the  lust  fifteen  yearSy  as  well  as  the  amounts  expended  for  the  construction  of 
new  ships  ftince  1865;  also  a  statement  of  the  expenditures  by  the  United  States  for  the 
same  purposes  during  the  same  periods  of  time. 


Countries. 


the  maiuteuancc  K-       %  conntruc- 
'    «f T»;l  vToo^w       tion  of  new  vea- 
I         igeV'S*  '    sels.  1865-'84. 


Engliind i  $805, 946, 430  00 

France !    630,  000,  000  00 

RuHsia ,    345,  000,  000  00 

Italy ,    142,500,000  00 

Sweden i 

Genuany ;    144, 000, 000  00 

United  States i    253,796,613  82 


$91,  000, 000 
121,000,0<iO 
83,  583, 180 
38,  000, 000 
14,804.689 
26,  978,7.a 
4,  907,  454 


Navy  Department, 
Board  of  Inspection  and  Survey, 

Washington,  November  7,  1884. 

Sir:  I  have  the  honw  to  submit  the  following  report  of  inspections 
since  November  19,  1883 : 

Vehsels  in  vx>mmission  inspected  for  general  cfficitncy. 


Name. 


Date  of  inspection. 


Jaruarv  3.  Ibfe4 


Shenandoah ,  November  20,  21.  and 

'       22,  1883. 

Michigan I  December  4,  1883 

Swatara I  Deceiuber  11.  1883  ... 

Franklin i  December  13,  1883  ... 

Marion '  December  14.  1883  ... 

Mahopac 

CanonlcQS 

Lehijgh 

Manhattan 

Catakill 

Aiax , 

Galena |  Febraar v  22,  1 884  . . . 

Oasipee March  20  and  21, 1884 

Pensacola May  15,  1884 

Alliance '  June  20,  1884 

Kichmond ;  Anpiist  28,  1884 

Brooklyn ]  October  1'.,  1884 

BECEIVIXO  BHIP8. 

Wabash July  1.  1884  

Vermont ;  July  2.  1884 , 


Remarks. 


By  line  officers  of  boanl 
End  of  cruise. 
Do. 


Saint  Louis 

Wyandotte 

Franklin.., 


Julv  3,  1884. 
July  7.  1884. 
July  8,  1884. 


REPOBT  OF  THE  SECRETARY  OF  THE  NAVT. 


65 


Vessels  examined  wider  section  2,   act  of  August  5,  1882,  reported  as  unfit  for  further 

service^  and  recommended  to  he  sold. 


Name. 


Date  of 

examioa- 

tion. 


1884. 

Colorado Jan.    16 

Niagara Jan.    30 

Florida Jan.   31 

Ticonderoga Feb.     1 

Supply f  Feb.     2 

Pawnee '  Feb.     6 

Oregon j  April  2 

Massachusetts April   1 

Pennsylvania I  April  2 

Colossus  and  Java '  April  3 

Plymouth '  June  30 


Remarks. 


Appraised  value,  $34,700. 

Appraised  value,  $24,200. 

Appraised  value,  $52,700. 

Appraised  value,  $25,000. 

Appraised  value,  $800  (sold  to  M.  H.  Gregor  for  $1,301). 

Appraised  value,  $5,200  (sold  to  M.  H.  Gregor  for  $6,011). 

Recommended  to  be  broken  up ;  second  time. 

Do. 

Do. 

Do. 

Do. 


Vessels  examined  under  section  2,  act  of  August  5, 1882,  and  recommended  for  repairs. 


Name. 


PensAcola '. . . . 

Richmond 

Brooklyn    

Tallapoosa 

Constellation  and  Dale 


Date  of 
examina- 
tion. 


1884. 
May  29 
Aug.  29 
Oct.  15 
Nov.  5 
Mar.  22 


Remarks. 


Fit  for  further  service. 
Do. 
Do. 
Do. 
Examined  as  to  their  fittings  and  repairs.    These  ves- 
sels were  recommended  to  be  retained  as  practice 
ships  only.    January  28,  1883. 


Special  attention  is  asked  to  the  report  of  the  Board  of  Inspection 
and  Survey,  dated  January  4,  1884,  on  the  condition  of  the  monitors 
Mahopac,  Canonicus,  Lehigh,  Manhattan,  Catskill,  and  Ajax,  now  at 
City  Point,  Va.  The  hulls  and  engines  of  these  vessels,  are  in  fair  con- 
dition, but  requiring  repairs;  the  boilers  of  all  except  the  Lehigh  and 
Catskill  are  old  and  unreliable.  Before  any  of  them  could  be  placed  in 
active  service  it  would  be  necessary  to  dock  them,  overhaul  their  steer- 
ing gear,  and  test  their  boilers.  It  is  doubtful  if  the  boilers  of  any  of 
them  except  the  Lehigh  and  Catskill  could  be  relied  upon  at  all.  Thus 
four  out  of  the  six  vessels  constituting  a  very  important  portion  of  our 
defensive  naval  force  are  not  in  condition  to  move  with  their  own  steam, 
and  it  is  not  believed  that  they  can  be  put  in  condition  for  even  tempo- 
rary active  service  until  they  shall  be  supplied  with  new  boilers. 

If  the  country  depends  upon  monitors  as  important  elements  \n  the 
defense  of  its  harbors  and  cities,  it  would  seem  to  be  a  matter  of  vital 
importance  that  they  be  kept  in  condition  to  meet  any  emergency. 

I  have  the  honor  to  be,  sir,  very  respectfully,  your  obedient  servant, 

J.  C.  P.  DE  KHAFFT, 
Commodore,  President  Board  of  Inspection  and  Survey. 

Admiral  D.  D.  Pobteb, 

United  States  Navy. 
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No.  3.— NAVAL  ACADEMY. 


United  States  Naval  Academy, 

Annapolis,  Md.,  June  7,  1884. 

Sir  :  The  Board  for  the  visitation  of  the  United  States  Naval  Acad- 
emy in.  1884  has  the  honor  of  submitinji  this  report: 

The  following  gentlemen  were  members  of  the  Board :  Hear- Admiral 
R.  W.  Shufeldt,  U.  S.  N. ;  Hon.  Robert  C.  Schenck,  Washington,  D. 
C;  Hon.  George  H.  Pendleton,  United  States  Senate;  Hon.  Angus  Cam- 
eron, United  States  Senate  ;  Hon.  S.  S.  Cox,  House  of  Representatives; 
Hon.  Nathan  Goff,  jr.,  House  of  Representatives  ;  Hon.  John  U.  Evins, 
House  of  Representatives  ;  Hon.  Dorman  B.  Eaton,  New  York,  N.  Y. ; 
Hon.  Stephen  M.  Allen,  Boston,  Mass.;  Prof.  Edward  S.  Joynes,  Co- 
lumbia, S.  C;  Mr.  Erwin  S.  Jewett,  Kansas;  Mr.  William  H.  Upham, 
Wisconsin. 

Several  of  them  met  at  Annapolis  on  the  30th  of  May,  but,  no  quomm 
,  being  present,  an  organization  was  not  made  until  the  next  day,  when 
the  Board  was  organized  by  the  election  of  oflBcers  and  committees  as 
follows : 

President,  Rear- Admiral  R.  W.  Shufeldt. 

Vice-President,  Hon.  Robert  C.  Schenck. 

STANDING  COMMITTEES. 

1.  Conditions  of  admission  and  dismissal  at  the  Academy, — Hon.  Dor- 
man  B.  Eaton,  Senator  George  H.  Pendleton,  Hon.  R.  C.  Schenck,  Prof. 
E.  S.  Joynes,  Mr.  E.  S.  Jewett. 

2.  Subjects  of  study  and  standard  of  scholarship. — Prof.  E.  S.  Joynes, 
Hon.  J.  H.  Evins,. Hon.  N.  Golf,  jr..  Senator  A.  Cameron. 

3.  Grounds^  buildings,  and  sanitary  condition, — Hon.  S.  M.  Allen, 
Mr.  E.  S.  Jewett,  Mr.  W.  H.  Upham. 

4.  Seamanship,  ordnance,  and  navigation, — Rear- Admiral  R.  W.  Shu- 
feldt, Hon.  S.  S.  Cox,  Hon.  N.  Goft,  jr. 

5.  Discipline,  drill,  practical  exercise,  administration,  and  police. — Hon. 
R.  C.  Schenck,  Senator  George  H.  Pendleton,  Mr.  W.  H.  Upham. 

6.  Steam,  mnthematics,  physics,  and  mechanics, — Mr.  W.  H.  Upham, 
Hon.  S.  M.  Allen,  Mr.  E.  S.  Jewett. 

7.  English  Studies,  modern  languages,  and  drawing, — Senator  A.  Cam- 
eron, Prof  E.  S.  Joynes,  n<m.  J.  H.  Evins. 

8.  Finance  and  library. — Hon.  N.  Golf,  jr.,  Mr.  E.  S.  Jewett. 

9.  Final  report  and  selection  of  orator  to  address  the  cadets  on  Friday ^ 
June  6. — Senator  George  H.  Pendleton,  Hon.  Dorman  B.  Eaton,  Rear- 
Admiral  R.  W.  Shufeldt. 

The  committees,  after  having  during  several  days  made  careful  ob- 
servation and  inquiries  concerning  the  matters  respectively  assigned  to 
them,  separately  rei)orted  in  writing  to  the  Board ;  and  the  Board; 
after  considering  these  papers,  gave  general  directions  for  the  prepara- 
tion of  its  report  by  the  committee  last  named. 
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I. — Conditions  of  admission  and  dismissal. 

1.  There  is  an  antecedeut  difficulty  which  complicates  all  inquiries 
relative  to  the  true  conditions  of  admission  to  the  Academy.  It  springs 
from  the  uncertainty,  in  a  legal  sense,  as  to  the  position  of  the  cadet 
himself.  By  admission  to  the  Academy  is  the  cadet  admitted  to  the 
Kavy  f  Does  he  become  subject  to  the  Navy  Regulations,  and  is  he 
made  liable  to  coui'ts- martial  ? 

The  Board  was  surprised  to  find  doubts  among  those  well  informed 
on  these  points,  and  a  practice  apparently  based  upon  a  construction 
given  to  the  law  which  seems  to  answer  those  questions  in  the  negative. 
The  Board  does  not  feel  called  upon  to  express  any  opinion  as  to 
whether  that  construction  of  the  law  could  be  maintained  in  the  civil 
courts. 

The  Naval  Academy  had  its  origin,  not  in  any  law  of  Congress,  but 
in  the  patriotic  action  of  several  Secretaries  of  the  Navy,  and  mainly  in 
that  of  Mr.  Bancroft,  aided  by  various  naval  officers  who  were  anxious 
to  improve  the  education  of  the  officers  of  the  Navy.  The  direct  object 
of  the  Academy  wais  to  educate  midshipmen  then  being  inadequately 
instructed  at  various  places. 

These  midshipmen  were  a  part  of  the  Navy  (Rev.  Stat.,  section  1362). 
The  Academy  was  at  length  reco«;nized  by  statute,  and  its  students 
were  styled  cadet-midshipmen  (Rev.  Stat.,  sections  1511  and  1513),  and 
cadet  engineers  were  provided  for.  The  patronage  of  the  selection  of 
cadet-midshipmen  was  in  1862  divided.among  the  Members  and  Dele- 
gates of  the  House  of  Re]>resentatives,  except  that  the  President  was 
to  fill  eleven  cadetships.  Subsequently  the  act  of  August  5,  1882,  put 
an  end  to  the  appointment  of  cadet-midshipmen  and  cadet-engineers, 
and  provided  for  the  appointment  of  naval  cadets,  without  defining  their 
relation  to  the  Navy,  to  the  Navy  Regulations,  or  to  naval  courts- martial. 
These  naval  cadets  are  the  students  at  the  Naval  Academy,  the  condi- 
tions of  whose  admission  thereto  are  to  be  considered.  Their  legal  status 
is  certainly  anomalous,  and  the  laws  relating  to  them  do  not  bear  evi- 
dence of  careful  consideration. 

On  entering  the  Academy  these  cadets  take  an  oath  which  contains 
this  language: 

I,  *  *  •  having  been  appointed  a  naval  cadet,  do  hereby  engage  that  I  wiU 
serve  in  the  Navy  of  the  United  States  eight  years,  unless  sooner  discharged  j  ♦  «  * 
and  I  do  solemnly  swear  •  *  •  that  I  will  obey  the  legal  orders  of  my  superior 
officers  and  the  rules  and  articles  governing  th^  Navy  of  the  United  States. 

Four  of  these  eight  years  are  to  be  passed  at  the  Academy,  the  next 
two  years  on  a  cruise  which  follows  graduation,  and  the  last  two  in  sea 
service  as  officers  in  the  ordinary  course  of  such  service,  under  the  title 
of  Ensign. 

The  Board  has  not  learned  that  there  is  any  formal  entrance  to  the 
Navy,  unless  it  be  the  taking  of  this  oath  and  the  entering  of  the 
Acatlemy.  Yet  it  does  not  appear  that  a  naval  cadet,  while  at  the 
Academy,  is  regarded  as  a  part  of  the  Navy.  He  has  taken  an  oath 
to  supi)ort  the  articles  governing  and  to  serve  in  the  Navy;  neverthe- 
less he  is  not  regarded  as  in  it,  or  as  entitled  to  or  as  subject  to  the 
courts-martial  for  which  these  articles  provide,  and  which  are  understood 
to  apply  to  him  on  the  cruise.  On  the  contrary,  Congress  thought  it 
needful  to  enact  a  special  provision,  in  June,  1874,  fox  making  the  ol'ense 
of  ''hazing"  subject  to  courts-martial.  The  Board  thinks  that,  by  reason 
of  certain  of  its  provisions,  this  statute  should  remain,  even  if  it  be 
held  that  the  court-martial  system  has  all  the  time  embraced  naval 
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cadets  as  being  actually  a  part  of  the  Navy.  They  are  regarded  as  in 
the  Navy,  and  for  that  reason  are  subjected  to  courts-martial,  while  on 
the  last  two  years'  cruise. 

The  Board  also  thinks  that  both  legal  analogies  and  the  interests  of 
justice  and  discipline  at  the  Academy  require  that  these  naval  cadets, 
like  the  former  midshipmen  whom  they  have  succeeded,  should  while 
there  be  regarded  as  a  part  of  the  Navy,  and  be  subject  to  courts-mar- 
tial in  a  form  best  adapted  to  the  circumstances  of  the  school,  and  this 
is  the  view  of  the  most  experienced  naval  ofl&cers  whom  the  Board  has 
been  able  to  consult.  Such  tribunals  could  compel  the  disclosure  of 
facts  in  cases  where  their  concealment  causes  distrust  and  screens  the 
guilty. 

It  is  worthy  of  notice  here  that  the  cadets  in  the  Military  Academy 
at  West  Point  are  by  law  declared  to  be  a  part  of  the  Army,  and  as  a 
consequence  are  subject  to  courts-martial,  which  the  Superintendent  is 
authorized  to  convene.  (Rev.  Stat,,  sections  1094, 1317, 1325,  and  1326.) 
There  appears  to  be  no  reason  but  the  neglect  of  Congress  why  pro- 
visions which  have  been  found  so  beneficial  at  one  Academy  have  not 
been  extended  to  the  other,  where  they  are  as  appropriate  and  as  much 
needed.  Such  a  rule  has  been  applied  to  cadet-engineers  at  the  Naval 
Academy.     (Rev.  Stat.,  section  1525.) 

2.  The  Board  ascertained  that  by  the  existing  system,  under  which 
nearly  all  the  patronage  of  cadet  selection  lor  Annapolis  is  enjoyed  by 
members  of  Congress,  those  cadets  who  have  been  sent  away  for  fraud 
and  other  moral  delinquencies  are  sometimes  returned  and  are  again  ad- 
mitted to  the  Academy,  there  being  no  legal  authority  for  preventing  it. 
There  is  now  at  the  Academy,  as  the  Board  has  reason  to  believe,  a 
cadet,  sent  back  there  by  a  member  of  Congress,  who  was  once  dis- 
charged for  fraud  at  the  examinations.  This  is  an  abuse  the  effects  of 
which  cannot  fail  to  be  highly  injurious. 

The  law  provides  that  in  case  any  candidate  fails  to  show  the  proper 
mental  and  physical  qualifications  upon  the  examinations,  he  shall  not 
be  examined  again  for  that  class,  and  that  in  case,  upon  any  examina- 
tion during  the  course  of  studies,  any  cadet  is  found  deficient,  he  shall 
not  be  allowed  to  remain  at  the  Academy  ''  without  the  recommenda- 
tion of  the  Academic  Board."  But  it  does  not  appear  that  the  Aca- 
demic Board  or  the  Superintendent  has  any  power  to  keep  out  an  appli- 
cant or  to  do  anything  effective  for  terminating  his  stay  at  the  Academy, 
or  even  for  bringing  him  to  trial,  however  clear  the  proof  of  bad  con- 
duct, and  though  that  bad  conduct  be  of  the  grossest  character,  unless 
it  be  hazing.  Courts- martial  would  remedy  a  part  of  this  evil.  But 
the  Board  thinks  that  no  person  whose  connection  with  the  Academy 
has  been  severed  in  consequence  of  misconduct  should  be  again  ad- 
mitted to  it  except  with  the  approval  of  the  Academic  Board. 

The  law  applicable  to  the  Military  Academy  contains  a  provision 
which  is  nearly  the  equivalent  of  this  recommendation.  No  cadet  there 
reported  deficient  in  either  conduct  or  studies,  and  recommended  for 
discharge,  can  be  returned  or  reappointed,  unless  upon  the  recom- 
mendation of  the  Academic;  Board,  before  his  class  shall  have  left  the 
Academy.     (Kev.  Stat.,  section  1325.) 

The  Board  of  Visitors  can  see  no  other  reasons  than  the  greater  diffi- 
culties under  which  the  Naval  Academy  has  struggled,  and  the  failure 
of  Congress  to  provide  adequate  laws  for  its  protection,  why  its  Aca- 
demic Board  has  not  secured  as  ample  authority  as  the  Academic  Board 
at  the  Military  Academy  for  protecting  itself  from  the  presence  and 
vicious  example  of  those  whose  conduct  is  under  condemnation. 
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3.  The  Board  of  Visitors  tLiuks  it  would  be  a  great  improvement  to 
have  the  selections  for  the  Academy  made  a  year  before  the  time  of 
intended  admission,  and  that  the  candidates  should  be  examined  so 
seasonably  as  to  be  ready  to  enter  the  Academy  on  the  1st  of  June,  or, 
at  latest,  during  the  first  ten  days  of  the  month. 

We  have  seen  that,  with  the  exception  of  the  ten  cadetships  at  large 
and  the  one  for  the  District  of  Columbia,  all  the  places  in  the  Academy 
are  filled  by  the  nominees  of  Members  and  Delegates  in  Congress — one 
from  each  Territory  and  each  Congressional  district.  The  statute  fur- 
ther provides  that  the  Secretary  of  the  Navy  is  to  fill  the  places  which 
Members  and  Delegates  do  not  take  the  trouble  to  fill  in  season.  Taking 
the  statute  and  the  legal  opinions  as  to  its  construction  together,  it 
seems  to  be  contemplated  that  the  Members  and  Delegates  should  fill 
their  cadetships  between  March  5  and  July  1,  and  that  on  their  failure 
to  do  so  the  Secretary  should  have  the  time  from  July  1  to  September 
22  to  fill  those  left  empty  after  July  1.  The  great  disparity  between 
the  nnuibersat  the  school  and  the  numbers  entitled  to  be  there,  shown 
in  the  figures  below,  give  emphasis  to  the  manifest  defects  of  such  a 
system. 

The  duty  of  making  such  selections  being  wholly  foreign  to  the  func- 
tions of  a  legislator,  it  is  very  natural  for  him  to  forget  or  neglect  to  do 
it  seasonably.  Duripg  the  period  for  his  selection  the  Congressman  is 
engaged  in  exacting  duties  at  Washington.  In  many  cases  conflicting 
importunities  for  the  place  make  a  choice  very  disagreeable. 

The  Secretary  cannot  know  that  there  will  be  a  vacancy  for  him  to 
fill  until  after  July  J,  when  he  may  be  away  on  his  vacation.  Some  of 
those  selected  decline,  and  not  a  few  of  them,  as  the  tables  show,  fail  to 
pass  the  examinations  for  admission. 

If  the  selections  were  to  be  made  a  year  beforehand,  there  would  be 
time  to  remedy  neglects  and  fill  the  places  of  those  who  decline  or  are 
rejected.  Besides,  young  men,  knowing  they  were  to  go  to  the  Academy, 
would  give  attention  to  the  appropriate  studies  and  enter  it  better  quali- 
fied. This  would  do  something  toward  relieving  the  pressure  of  studies 
upon  the  time  of  cadets,  which  this  report  will  notice. 

The  law  applicable  to  the  Military  Academy,  apparently  recognizing 
these  reasons,  requires  the  appointment  of  its  cadets  to  be  made  a  year 
beforehand.    (Rev.  Stat.,  section  1317.) 

But  there  are  other  reasons,  which  do  not  apply  to  that  Academy, 
why  the  same  provision  should  be  exteuded  to  the  Naval  Academy. 
Instruction  for  command  at  sea  should  be  not  only  scientific  but  in  a 
large  measure  practiced  in  the  handling  of  ships  and  in  all  the  exigen- 
cies of  sea-life.  Some  persons  are  by  nature  unable  to  endure  that  life. 
W^ithout  experiment  the  young  man  from  the  country  cannot  know  that 
he  is  not  thus  incapacitated.  Without  going  upon  the  water  and  get- 
ting a  view  of  the  vastness  of  the  ocean,  having  a  part  in  the  working 
of  ships  and  the  preparations  for  fogs,  icebergs,  and  storms,  such  cadets 
would  enter  upon  their  studies  with  a  feeble  conception  of  the  practical 
value  of  much  which  they  are  called  upon  to  learn. 

To  meet  such  needs  a  cruise  at  sea  is  provided  for  the  new  cadets, 
which  begins  early  in  June  and  continues  until  about  the  end  of  August. 
On  this  cruise  many  of  the  cadets  of  the  older  classes  are  joined  with 
the  new-comera.  and  all  work  the  ship  together.  Besides  the  valuable 
information  gained,  friendships  and  associations  are  formed  on  these 
preliminary  cruises  which  greatly  influence  the  whole  life  of  the  cadet 
at  the  Academy.  Perhaps  no  two  months  of  the  whole  course  of  the 
cadet  leaves  deeper  marks  upon  him  or  are  of  greater  value  to  him.    If 
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he  caDnot  stand  sea-life,  he  leaves  the  Academy  on  his  return.  It 
hardly  need  be  said,  therefore,  that  those  who  enter. the  Acadenay  after 
this  cruise  is  over  bepin  the  course  of  studies  under  a  serious  disadvan- 
tage, not  Merely  in  point  of  information,  but  in  forming  friendships 
and  relations  with  members  of  their  own  class  and  other  classes.  And, 
beyond  this,  their  lack  of  what  others  have  learned  tends  to  delay  the 
studies  of  the  course  and  the  advance  of  the  class. 

4.  In  view  of  such  considerations,  the  Board  was  sorry  to  find  that 
year  by  year,  with  few  exceptions,  much  the  larger  proportion  of  the 
cadets  do  not  enter  the  Academy  until  September  or  October,  when  the 
cruise  is  over,  though  such  results  may  be  no  matter  of  suri)rise  under 
the  present  method  of  selecting  cadets. 

In  1883,94  came  for  admission  in  June  and  117  in  September;  in 
1882,  44  came  in  June  and  71  in  September ;  in  1879,  2  came  in  June 
and  54  in  September ;  in  1876,  85  came  in  June  and  103  in  September, 
The  evil  is  not  of  recent  origin.  In  1870,  51  came  in  June  and  102  in 
September;  in  1874,  74  came  in  June  and  106  in  September. 

In  the  case  of  rejections  on  the  September  examinations,  the  vacan- 
cies must  remain  unfilled  or  the  admission  of  the  cadets  must  be  much 
later.  And  how  numerous  these  rejections  are  by  reason  of  physical 
and  mental  i incompetency  may  be  inferred  from  these  facts:  Of  the 
117  who  came  in  September,  1883,  only  61  were  found  qualified;  of 
the  71  who  came  in  September,  1882,  only  39  were  found  qualified ;  of 
the  54  who  came  in  September,  1879,  only  35  were  found  qualified;  of 
the  103  who  came  in  September,  1876,  only  48  were  found  qualified. 

These  rejections,  in  the  opinion  of  the  Board,  are  in  no  degree  to  be 
attributed  to  a  standaid  of  admission  which  is  too  high.  A  consider- 
able part  of  the  rejections  are  due  to  physical  incompetency.  In  June, 
1881,  7  out  of  16  rejections,  and  in  June,  1882,  16  out  of  21  rejections 
were  for  j)hy8ical  incompetency  alone. 

The  literary  standard  is  of  the  most  elementary  character,  not  going 
beyond  the  ordinary  teaching  of  the  common  schools  of  the  country, 
and  the  public  interest  will  not  allow  it  to  be  in  any  degree  lowered. 

5.  It  naturally  occurred  to  members  of  the  Board  to  consider  whether 
the  ])resent  system  of  selections  for  the  Academy  is  responsible  for  so 
many  incompetent  persons  being  sent  for  examination,  and  whether 
the  examinations  cannot  be  brought  nearer  the  homes  of  the  people,  so 
as  to  save  applicants  sure  to  be  rejected  the  time  and  expense  required 
for  traveling  long  distances  to  the  Academy  in  order  to  be  examined. 

These  points  calling  for  facts  not  at  hand,  and  requiring  additional 
sessions  which  the  Board  was  not  able  to  hold,  it  was  arranged  that 
they  might  be  treated  in  a  special  report,  by  such  members  as  might  be 
able  to  consider  them. 

II. — Subjects  of  study  and  standard  of  scholarship. 

Studies  of  regular  course, — The  subjects  of  study  and  the  hours  as- 
signed to  each,  &c.  are  found  tabulated  on  page  6J  of  the  Naval  Acad- 
emy Kegister  for  188.V84,  and  are  more  fully  explained  on  the  preced- 
ing pages.  It  is  difficult  to  see  how  the  studies  i)roper  to  such  an  insti- 
tution could  be  better  selected,  better  arranged,  or  more  compactly  com- 
prehended within  the  limit  of  time  i)ossible  in  the  present  course  of 
four  years. 

The  studies  of  the  two  first  years  are  mainly  fundamental ;  those  of 
the  two  last  years  are  mainly  technical  and  applied',  or  professional. 
It  is  to  be  regretted  that  a  larger  time  cannot  be  allowed  to  the  more 
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importaQt  subjects  of  general  training;  but  at  present  this  could  not  be 
done  without  the  sacrifice  of  those  technical  studies  which  are  essential 
to  the  naval  profession.  The  only  solution  of  the  difficulty  would  be 
either  to  raise  the  standard  of  admission  or  else  to  extend  the  time  of 
general  or  preparatory  study.  The  first,  if  it  were  desirable,  is  prob- 
ably impracticable  in  the  present  condition  of  education  in  this  country. 
The  second  alternative  suggests  the  question  whether,  the  standards  of 
admission  remaining  substantially  the  same  as  now,  it  would  be  practi- 
cable to  add  another  year  for  general  study ;  that  is,  to  make  the  Naval 
Academy  course  five  instead  of  four  years.  The  Board  thinks  that  such 
an  arraugement,  if  practicable,  would  obviate  many  of  the  difficulties 
now  attendant  upon  insufficient  preparation,  and  would  give  opportunity 
for  more  thorough  general  training,  as  well  as  for  an  easier  and  more 
flexible  arrangement^^  of  time  and  of  subjects  throughout  the  entire 
course.  This  question  is  too  difficult  to  be  dealt  with  in  its  details  by 
the  Board,  but  we  deem  it  of  sufficient  importance  to  demand  attention. 
The  Board  therefore  suggests  that  the  Secretary  of  the  Navy  require  a 
report  to  be  made  by  the  Superintendent  to  the  next  meeting  of  the 
Board  of  Visitors,  setting  forth  what  advantages  and  disadvantages, 
if  any,  would  accrue  from  the  extension  of  the  Naval  Academy  .course 
from  four  to  five  years,  what  changes  would  thereby  be  made  necessary 
or  practicable  in  organization,  in  instructors,  or  in  the  course  of  study, 
and  what  would  be  the  additional  expense  to  the  Government;  and  giv- 
ing an  outline  of  the  course  as  so  modified  in  all  departments,  and  add- 
ing any  further  suggestions  deemed  proper  for  consideration. 

Special^  advanced^  a^  post  graduate  studies, — The  Board  would  em- 
phasize the  importance  of  greater  opportunity  for  the  development  of 
special,  advanced,  or  elective  studies  in  the  later  years  of  the  course. 
The  prescribed  subjects  give  a  full  average  of  work  for  the  avtrage 
student.  Yet  there  are  other  cadets  who,  by  superior  industry  or 
capacity,  can  command  time  for  special  work,  whether  in  the  line  of 
their  special  talents  or  in  subjects  necessarily  excluded  from  the  regu- 
lar course,  or  allowed  only  limited  time  therein.  As,  for  example,  in 
the  higher  departments  of  applied  mathematics,  physics,  &c.,  on  the 
one  hand,  or  in  the  German  language,  which  has  become  almost  the 
vernacular  of  advanced  science,  on  the  other.  Herein  might  be  laid 
the  foundation  of  the  highest  attainments  in  scholarship,  or  of  special 
distinction  in  technical  and  professional  science  in  lines  directly  relat- 
ing to  naval  services.  The  enlargement  of  the  course  would  give  room 
for  special  work  in  these  various  directions,  such  as  is  now  possible 
only  in  exceptional  cases,  from  want  of  time  and  opportunity  on  the 
part  of  both  students  and  instructors.  It  should  be  added  that  the 
Superintendent  and  heads  of  departments  now  offer  every  possible  en- 
couragement for  special  studies  of  this  kind,  and  that,  so  far  as  known, 
they  concur  in  the  view  that  larger  opportunity  should,  if  possible,  be 
secured  in  this  direction.  The  establishment  of  such  special  courses 
would  lead,  by  natural  growth,  to  the  jgradual  development  of  post- 
graduate courses,  for  the  pursuit  on  the  part  of  chosen  graduates  of 
the  highest  departments  of  science  appropriate  to  the  naval  service. 
This  Academy  should  be  content  with  nothing  less  than  the  highest 
results  within  its  own  sphere  of  training.  There  should  be  no  advan- 
tages offered  anywhere  which  this  school  should  not  aspire  to  furnish 
to  its  own  graduates.  Such  development  can  only  be  the  work  of  time, 
but  the  beginning  should  be  made  as  soon  as  possible.  The  first  step 
thereto  would  be  the  relief  of  the  crowded  condition  of  the  regular 
coarse,  thus  giving  scope  for  such  undergraduate  special  studies  as 
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may  be  hereafter  expsuided  into  established  advanced  or  post-gradiu 
courses. 

The  force  of  this  remark  applies  equally  to  instructors  and  stadents. 
A>careful  investigation  has  satisfied  the  Board  that  the  instractors  io 
this  Academy  are  doing  now  the  utmost  amount  of  teaching  that  u 
compatible  with  personal  efficiency. 

The  admirable  system  of  teaching  classes  in  small  sections — ^n^ver  ex- 
ceeding twelve  and  generally  averaging  from  six  to  eight — so  advanta- 
geous to  students,iniposes  a  heavy  burden  upon  instructors^the  weight  and 
the  valueof  which  canhardly  beappreciatedwithoutreflection.  Sach  en- 
largement of  the  course,  even  without  increasing  the  number  of  instnict 
ors,  would  render  possible  a  more  flexible  distribution  of  labor,  and 
therewith  increased  efficiency  of  instruction  within  the  regular  course, 
in  addition  to  the  needed  opportunity  for  special  or  advanced  instruc- 
tion in  the  several  departments.  In  aid  of  such  results  the  Board  sug- 
gests that  the  Secretary  of  the  Navy  call  upon  the  Superintendent  vo 
report  such  recommendations  as  he  may  deem  proper  for  the  farther 
development  of  special  or  elective  advanced  courses  in  the  later  years 
of  the  regular  course,  looking  also  to  the  development  of  post-^radoate 
courses  hereafter  for  special  study  at  this  institution  of  the  highest  de- 
partments of  naval  science. 

Standard  of  HcholarHhip. — On  this  subject  the  Board  has  made  special 
investigation,  with  free  access  to  the  records  of  the  Academy  and  to 
other  various  sources  of  information.  In  the  judgment  of  the  Board,  no 
change  is  desirable  in  the  present  standard  of  scholarship,  whether  for 
admission  or  for  subsequent  graduation. 

A  numerical  standard  is  i>urely  nominal,  and  at  best  only  approxi- 
mate. The  chief  practical  question  is  as  to  its  administration  and  ap- 
plic£|t;]on.  A  careful  inspection  has  satisfied  the  Board  that  the  stand- 
ards of  this  school  are  interpreted  and  applied  with  the  utmost  intelli- 
gence and  liberality.  Nothing  more  is  required  than  is  fairly  necessary 
to  the  efficiency  of  the  public  service.  Every  reasouable  indulgence  is 
allowed,  every  projHjr  opportunity  isofl'ered  to  make  good  deficiencies 
within  reasonable  limits,  and  every  possible  encouragement  is  offered 
to  the  cadet  from  the  beginning  to  the  end  of  the  course. 

The  records  are  kept  with  the  utmost  fullness,  precision,  and  impar- 
tiality, and  the  standard  of  scholarship,  as  well  as  of  merit  and  demerit 
in  conduct  grades,  are  applied  with  discretion  and  leniency.  Every 
student  gets  the  fullest  credit  for  attainment  and  for  conduct,  and  it  is 
difficult  to  see  what  better  system  could  be  devised,  or  how  any  system 
could  be  better  administered. 

The  standard  of  scholarship  for  entrance  and  for  graduation  as  now 
established  and  administered  at  the  Naval  Academy  is  deserving  of  the 
commendation  of  the  Board  of  Visitors. 

III.— Buildings,  grounds,  and  sanitary  condition. 

The  buildings  were  all  examined,  and  the  Board  takes  pleasure  in 
stating  that  it  finds  that  everything  ])racticable  has  been  done  daring 
the  year  to  render  the  premises  healthy  and  comfortable.  The  condi- 
tion of  the  buildings  was  clean  and  orderly.  Trees  have  been  planted, 
the  grounds  have  been  graded  and  turfed,  and  roads  and  pavements 
have  been  made,  and  they  have  a  very'  attractive  appearance. 

The  sanitary  conditions  and  general  character  and  requirements  have 
been  considered.  l*articular  reference  is  made  to  the  reports  of  the 
Boards  of  Examiners  for  the  years  of  1882  and  1883  for  a  more  perfect 
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knowledge  of  the  real  coDdition  of  what  then  existed  and  what  has 
since  been  done  on  the  grounds  of  the  Academy. 

The  Board  thinks  it  important  that  all  the  grounds  now  owned  by  the 
Government,  as  appurtenant  to  the  Naval  Academy,  including  the  site 
of  the  hospital  and  cemetery,  should  be  kept  intact,  and  that  no  part 
of  them  should  ever  be  sold,  but  that  some  additions  should  be  made 
by  purchase  or  condemnation.  There  should  be  new  and  additional 
quarters  provided  for  the  cadets.  Quarters  should  be  provided  within 
the  grounds  for  officers  now  living  on  the  outside.  • 

Chrounds. — One  of  the  most  beautiful  and  practically  useful  parts  of 
the  Academy  grounds,  and  now  the  most  healthy,  has  been  reclaimed 
from  the  shore  of  the  river,  having  been  filled  by  d6bris  taken  from  the 
higher  lands  of  the  Academy. 

There  is  a  small  tongue  of  land  owned  by  private  individuals  which 
divides  the  grounds  of  the  Academy  on  the  shore.  It  has  become  an 
unsightly  nuisance.  This  insignificant  piece  of  land  is  in  the  way  of 
all  general  improvement  in  a  connected  and  practical  plan  of  reform 
which  should  be  established  for  future  sanitary  purposes.  This  piece 
of  private  property  is  taxed  for  about  $11,000,  and  should  be  at  once 
purchased  or  taken  possession  of  for  the  use  of  the  Academy. 

Hospital  farm, — A  Government  hospital  farm,  which  also  includes 
the  cemetery,  connected  by  a  bridge  across  the  branch  of  the  Severn 
with  the  Academy  grounds,  will  soon  be  considered  an  indispensable 
breathing  ground  of  this  institution,  for  which  it  is  pre  eminently  fitted, 
as  well  as  for  other  practical  uses.  These  grounds  should  by  all  means 
be  retained  by  the  Government.  The  hospital  buildings  now  upon  the 
premises,  but  not  in  pret^ent  use,  if  ever  removed,  should  be  carefully 
taken  down  and  the  material  used  for  additional  buildings  for  the 
Academy.  ^ 

Quarters, — The  quarters  for  cadets  at  present  seem  totally  inad- 
equate, and  are  so  unfortunately  situated  as  to  render  a  proper  plan 
of  general  improvement  in  the  future  very  difficult  of  execution.  The 
Board  therefore  recommends  a  new  building  for  such  quarters,  in  a 
more  healthy  spot,  adequate  in  size  for  future  needs.  Accommodations 
for  four  hundred  cadets  will  be  necessary. 

The  Board  recommends  that  a  new  kitchen  and  mess-room  be  erected, 
eutireiy  disconnected  from  other  buildings.  There  should  be  fire- 
escapes  attached  to  the  present  quarters  of  the  cadets. 

Considerable  injustice  and  inconvenience  arise  from  insufficient  ac- 
commodations in  the  officers'  quarters.  Part  of  them  are  in  the  grounds 
of  the  Academy  and  part  outside.  This  deficiency  not  only  does  pecu- 
niary injustice  to  some  of  the  officers,  but  is  exceedingly  inconvenient 
and  injurious  to  proper  discipline.  In  case  new  quarters  should  be 
maile  for  cadets,  the  building  now  occupied  by  them  could  be  re- 
modeled for  additional  quarters  for  officers. 

SuperintendenVs  house. — The  unnecessary  delay  for  the  past  two  years 
in  finishing  the  house  of  the  Superintendent  has  worked  great  incon- 
venience; and  as  the  means  have  already  been  appropriated  for  finish- 
ing the  building,  the  Board  recommends  that  orders  be  at  once  given 
for  its  proper  completion. 

Sanitary  condition, — The  officers  of  the  Academy  have  given  great 
attention  to  sanitary  affairs,  and  are  remedying  all  difficulties  as  fast 
as  possiltle.  Considering  the  age  of  the  buildings  and  their  old-fash- 
ioned appliances,  which  were  never  of  the  first  class,  the  sanitary  con- 
dition of  the  Academy  is  remarkably  good.  There  is  little  to  complain 
of  not  chargeable  to  the  carelessness  of  the  students  themselves. 
through  whose  neglect  offensive  conditions  are  sometimes  developed 
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from  which  they  suffer.  It  is  proper  to  state  that  the  professors  are 
well  iDformed  as  to  all  modern  methods  of  sanitary  reform,  and  are  try- 
ing vigilantly  to  carry  them  out.  A  perfect  sanitary  condition,  how- 
ever, cannot  be  obtained  until  grounds,  buildings,  and  uses  can  be 
practically  united  in  a  perfect  general  system. 

IV. — Seamanship,  ordnance,  and  navigation. 

• 

It  has  been  gratifying  to  observe  that  the  present  Superintendent 
has  given  a  merited  prominence  to  these  important  branches  of  the 
naval  profession.  The  cadets  are  taught  to  become  practical  oarsmen^ 
and  an  exhibition  of  their  skill  was  quite  creditable.  It  is  not  many 
years  since  naval  oflQcers,  as  a  body,  were  unskilled  in  this  simple  but 
very  important  accomplishment. 

Steam  tactics  were  also  well  displayed  by  means  of  a  miniature  fleets 
consisting  of  steam-launches,  managed  entirely  by  the  cadets,  and 
controlled  by  signals  from  the  flag  launch.  The  Superintendent  inibrms- 
the  Board  that  by  utilizing  old  sailing  launches  and  unused  engines 
from  different  navy-yards,  he  has  not  only  created  the  present  fleets 
consisting  of  eight  boats,  but  hopes  to  increase  this  number  to  twelve, 
the  number  actually  required  for  a  complete  study  of  fleet  lighting 
under  steam. 

The  method  of  signaling  by  hands  with  flags  was  also  exhibited,  by 
transmitting  a  message  through  several  stations  back  to  its  starting 
point,  without  error  or  delay. 

The  steamship  Wyoming  was  got  under  way  by  the  cadets,  who  per- 
formed all  the  incidental  work — steering,  sounding,  and  managing  the 
ship,  and,  while  under  way,  making,  reefing,  and  furling  sails,  and 
sending  up  and  down  topgallant  and  royal  yards,  all  with  commendable 
alacrity  and  knowledge.  The  ship  was  placed  under  steam  alone,  with 
the  cadets  performing  the  functions  of  firemen,  machinists,  and  engi- 
neers, and  the  various  duties  assigned  were  well  performed. 

It  must  not  be  understood,  however,  that,  from  this  cursory  exhibi- 
tion of  knowledge  on  the  part  of  the  cadets  in  these  two  very  distinct 
branches  of  the  profession,  the  Board  is  disposed  to  approve  entirely  of 
the  present  method  of  giving  to  the  line  oflBcer  and  th^  engineer  precisely 
the  same  course  of  studies.  The  results  of  this  system  are  as  yet  un- 
known, with  some  doubts  as  to  its  success  5  but  in  the  mean  while  the 
Board  would  suggest  that  the  cadets,  who,  at  the  end  of  the  academic 
course  are  selected  for  the  engineer  corps,  might  by  some  arrangement 
be  sent  to  workshops  and  foundries  rather  than  to  sea  where  they  would 
obtain  but  little  mechanical  knowledge  of  their  profession. 

The  Wyoming  is  thus  employed  on  the  Saturday  of  every  week,  and 
the  cadets  are  taught  on  board  of  her,  alternately,  seamanship  and  gun- 
nery. The  exhibition  of  target-firing  was  particularly  good.  During^ 
all  of  the  exercises  the  Board  was  impressed  with  the  seamanlike  bear- 
ing of  the  cadets  and  the  prompt  obedience  to  orders. 

The  Board  desires  to  say  that  in  the  department  of  seamanship  and 
shipbuilding  there  are  needed  working  models  of  iron  or  steel  steam- 
ships. It  ventures  to  hope  they  will  be  supplied  in  i)lace  of  those  now 
onl}^  applicable  to  the  construction  of  obsolete  wooden  vessels. 

V. — Discipline,  drill,  police,  &c. 

The  discipline  of  the  Academy  seems  all  that  could  be  desired,  and  the 
many  social  privileges  gained  by  the  good  conduct  of  the  cadets  is  the 
best  proof  of  the  discipline  maintained.    The  most  remarkable  illustra- 
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tion  is  the  average  of  demerit  for  1882  and  1883  as  exhibited  against 
the  average  to  each  cadet  during  the  year  just  passed.  The  fall  in  de- 
merit was  as  follows : 

The  first  class,  from  50  demerit  to  3  ;  the  second  class,  from  71  demerit 
to  38;  the  third  class,  from  94  demerit  to  58,  and  the  fourth  class,  from 
99  demerit  to  48,  an  improvement  without  a  parallel  in  the  history  of 
the  Academy. 

The  Board  highly  commends  the  course  of  discipline  ailopted  by  the 
Superintendent  in  producing  such  results.  The  last  four  years  the 
average  number  of  demerit  marks  has  been  reduced  50  per  cent,  against 
the  average  number  to  each  cadet  for  the  preceding  ten  years.  The 
Board  is  satisfied  that  the  cadets  receive  severe  discipline  in  case  of 
any  infraction  of  the  regulations,  whilst  accorded  liberal  privileges  in 
case  of  good  conduct. 

The  drills,  both  infantry  and  artillery,  are  well  maintained,  and  the 
cadets  are  proficient  in  the  maneuvers  of  both  company  and  battalion.. 

VI. — Steam,  mathematics,  physics,  mechanics. 

These  subjects  have  been  considered,  and  the  Board  approves  of  the 
system  as  taught.  The  use  of  steam  and  its  practical  application  as 
expounded  and  illustrated  at  the  Academy  cannot  fail  of  giving  a  thor- 
ough mastery  of  the  subjects.  It  is  a  great  advantage  that  all  are 
taught  practically,  whether  they  enter  the  engineer's  branch  of  the  serv- 
ice or  not 

VII. — English  studies,  modern  languages,  and  drawing. 

English  studies. — The  course  of  English  studies  embraces  English 
language;  composition  and  rhetoric;  history,  general  and  American,  in- 
cluding especially  naval  history;  civil  and  maritime  geography;  the 
Constitution  of  the  United  States,  and  international  law. 

It  is  the  opinion  of  the  Board  that  the  studies,  in  view  of  the  objects 
of  the  course  and  of  the  necessary  limit  of  time,  are  wisely  selected 
and  well  arranged,  and  that  they  are  ably  and  efficiently  taught.  The 
examination  questions  and  answers,  which  have  been  freely  submitted 
to  the  Board,  show  conclusively  that  the  work  in  this  department  ia 
faithfully  and  ably  performed,  and  with  most  satisfactory  results. 

Modern  languages, — The  studies  of  this  department  embrace  the  French 
language,  and,  as  an  elective  study,  the  Spanish  language. 

A  committee  of  the  Board  attended  the  oral  examinations  in  French, 
and  read  the  examination  papers  in  both  French  and  Spanish.  It  pro- 
nounces the  results  of  the  instruction  extraordinary  in  comparison  with 
the  amount  of  time  allowed.  This  result  is  largely  due  to  the  great  ad- 
vantages of  teaching  classes  in  small  sections,  but  also,  doubtless,  ta 
able  and  careful  teaching  on  the  part  of  the  instructors.  It  is  not  toa 
much  to  say  that  the  progress  of  .the  cadets  in  this  department  will 
bear  favorable  comparison  with  the  best  colleges  of  the  country,  in  pro- 
I)ortion  to  the  time  allowed  to  these  subjects. 

The  only  drawback  to  the  fullness  and  efficiency  of  the  instruction  in 
these  departments  (English  and  modem  languages)  is  the  want  of  more 
ample  time,  both  for  the  studies  of  the  regular  course  and  for  such  spe- 
cial or  advanced  studies  as  might  be  taken,  in  the  form  of  electives,  by 
students  of  the  higher  classes,  or  as  post-graduate  studies.  It  is  clear, 
however — and  this  view  is  assented  to  by  the  heads  of  these  depart- 
ments— that  no  longer  time  can  now  be  claimed  within  the  limits  of  the 
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four  years'  course.  The  consideration  ot  an  increase  of  time  for  these 
studies,  therefore,  can  profitably  arise  only  in  connection  with  the  gen- 
eral question  of  tl^e  enlargement  of  the  course  of  study. 

Drawing, — It  appears  that  the  instruction  in  drawing  is  condactedon 
the  most  approved  methods  and  with  ample  appliances.  This  subject 
is  one  of  great  importance,  both  for  its  own  sake  and  its  application  in 
other  branches  of  science.  Great  progress  has  been  made  in  this  de- 
partment in  recent  years,  and  the  result  of  its  work,  so  far  as  the  Board 
is  able  to  judge,  is  most  satisfactory. 

VIII. — Finance  and  library. 

The  Board  commends  the  economical  administration  of  the  financial 
affairs  of  the  Academy,  and  approves  of  the  excellent  system  of  keep- 
ing the  finance  accounts  as  adopted  by  the  Superintendent  and  his  able 
assistants,  and  also  the  present  system  of  purchasing  supplies  by  ad- 
vertisement and  inviting  bids,  whereby  a  large  annual  saving  is  made. 
The  library  is  in  good  condition.  The  increase  for  the  past  year  hae 
been  700  volumes.  The  Board  recommends  that  the  usual  amount 
yearly  devoted  to  the  purchase  of  new  books  be  continued  for  that  pur- 
pose. Every  effort  should  be  made  to  keep  the  library  supplied  with 
the  latest  and  most  a])proved  scientific  and  professional  works. 

It  is  but  just  to  add  that  the  members  of  the  Board  were  promptly 
furnished  every  facility  they  desired  for  getting  at  the  facts  upon  ail 
the  subjects  of  their  investigation. 

The  Board  thinks  that  these  annual  investigations  would  be  made 
more  efficient  and  useful  if  some  of  the  members  of  each  Board  should 
serve  more  than  one  year.  No  inconsiderable  portion  of  the  short  time 
within  which  every  investigation  must  be  conducted  is  required  to  gain 
that  general  information  concerning  the  organization  of  the  Academy, 
the  buildings,  the  courses  of  study,  and  the  official  routine,  in  reference 
to  which  all  investigations  must  be  pursued.  A  few  members  holding 
over  from  a  previous  year  could  greatly  facilitate  the  work  of  a  new 
Board. 

This  Board,  therefore,  recommends  such  a  change  in  the  law  and 
practice,  in  this  regard,  as  will  cause  the  visitors  appointed  by  the 
President  to  be  classified  in  such  manner  as  to  bring  about  a  holding  of 
their  positions  for  two  or  three  years  in  succession. 
And  we  are,  verv  respectfully', 

E.  W.  SHUFELDT. 

EOB'T  C.  SCUENOK. 

GEO.  H.  PENDLETON. 

ANGU8  CAMERON. 

DOKMAN  B.  EATON. 

EDWARD  S.  JOYNES. 

NATHAN  GOFF,  Jr. 

S.  S.  COX. 

STEPHEN  M.  ALLEN. 

E.  S.  JEWETT. 

W.  H.  UPHAM. 
Hon.  W.  E.  Chandler, 

Secretary  of  the  Navy. 


SPECIAL  REPORT  UPON  THE  CONDITIONS  OF  ADMISSION  TO  THE 

UNITED  STATES  NAVAL  ACADEMY. 


Washington,  June  20, 1884. 

Sir  :  The  Report  of  the  Board  of  Visitors,  just  made  to  you,  shows 
that  it  was  unable,  for  reasons  therein  set  forth,  to  consider  the  relation 
which  the  present  method  of  filling  cadetships  sustains  to  the  many 
incompetent  persons  sent  for  examination  at  Annapolis  and  the  numer- 
ous cadetships  generally  vacant,  or  the  question  of  the  need  and  prac- 
ticability of  bringing  the  examinations  for  entering  the  Academy  nearer 
to  the  homes  of  those  who  wish  to  enter  it. 

These  subjects  were  left  for  a  special  report,  and  such  a  report  I  now 
submit. 

In  that  part  of  the  report  of  the  Board  which  relates  to  admissions 
and  dismissals,  important  facts  are  stated  which  need  to  be  borne  in 
mind  in  considering  the  points  herein  discussed,  and,  to  save  repeti- 
tion, I  refer  to  those  facts. 

That  part  of  the  report  shows — 

1.  That  more  than  half  the  cadets  do  not  enter. the  Academy  until 
September,  though  the  public  interests  and  their  own  progress  and  ad- 
vantage while  there  would  be  much  promoted  by  entering  the  Academy 
as  early  as  the  1st  of  June. 

2.  That  the  standard  of  admission  is  not  beyond  the  elementary 
teaching  of  the  ordinary  public  schools,  that  it  cannot  be  lowered  without 
detriment  to  the  public  interests,  and  that  a  higher  standard  of  educa- 
tion attained  before  entrance  to  the  Academy  would  facilitate  pro- 
visions for  a  wider  and  higher  instruction  which  is  much  to  be  desired. 

3.  That  all  the  examinations  for  admission,  which  are  both  physical 
and  mental,  now  take  place  at  Annapolis,  where  the  applicant,  however 
poor  and  however  remote  his  residence',  must  go  in  order  to  have  the 
facts  of  his  competency  for  a  cadetship  determined.  •  His  selection  by 
a  member  of  Congress  for  examination  is  regarded  as  proving  nothing 
on  those  points,  and  the  examination  is  decisive. 

4.  That  under  the  existing  system  an  appointment  of  a  cadet  for  the 
District  of  Columbia  and  ten  at  large  have  been  made  by  the  President, 
with  no  condition  as  to  the  residence  and  none  other  as  to  date.  But 
on  June  17, 1878,  it  was  enacted  that  there  should  be  at  the  Academy 
only  ten  cadets  appointed  at  large. 

All  the  other  cadetships  are  apportioned  as  so  much  patronage  to 
Members  and  Delegates  in  the  House  of  Representatives,  each  Delegate 
being  allowed  one  for  his  Territory  and  each  Member  one  for  his  district; 
and  in  case  any  Member  or  Delegate  does  not  fill  his  cadetship  between 
March  5  and  July  1  of  any  year,  the  Secretary  of  the  Navy  has  from 
July  1  to  September  22  in  which  he  may  fill  it  from  any  i)art  of  the 
country. 

It  would  seem  that  apportionment  to  districts  is,  therefore,  rather  for 
the  convenience  of  members  of  Congress  than  on  any  ground  of  utility. 

77 
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Some  of  the  reasons  why  such  provisions  tend  to  prevent  the  filling  of 
so  many  vacancies  until  September,  and  the  evil  effects  of  this  delaj, 
are  stated  in  the  Report  of  the  Board. 

If  the  changes  which  that  report  recommends  shall  be  made,  a  con- 
siderable part  of  those  evils  would  be  lemedied;  but  such  cbangefl 
would  not  bring  the  examinations  any  nearer  to  the  homes  of  appli- 
cants. They  would  not  prevent  so  many  incompetent  applicauts  trav- 
eling long  distances  and  incurring  large  expenses,  which  they  n 
bear,  before  they  know  they  cannot  be  admitted.  To  some  exreni 
suah  changes  might  help  the  selection  of  more  capable  applicants,  bat 
they  would  by  no  means  provide  the  best  practical  method  for  that  end. 
They  would  not  remove  the  inherent  defects  or  the  vicious  iuflueDcesof 
the  present  system  for  the  selection  of  cadets. 

Before  deciding  whether  there  is  any  serious  need  of  arresting  sa 
evils,  it  will  be  well  to  consider  some  facts. 

1.  NUMBERS  DUE   TO   THE  ACADEMY  COMPARED  WITH   THE  NUMBE 

WHO  ATTEND  IT. 

There  are  325  Members  and  8  Delegates  in  the  House  of  Representa- 
tives. One  cadet  for  each  and  1  for  the  District  of  Columbia,  with  the 
10  appointed  at  large,  gives  344  cadets.  But  as  the  Presi<ient,  up  to 
1878,  appointed  10  at  large  annually,  and  the  course  of  studi  s  at  the 
Academy  is  G  years,  the  full  number  who  might  have  been  uuder  in- 
struction at  the  same  time  was  304. 

Now,  the  number  of  cadets  actually  at  the  Academy  has  been 
less.  For  example,  take  the  years  1871  to  1874,  inclusive,  and  tue  av- 
erage number  at  the  Academy  was  243 ;  and  coming  down  10  years  later 
and  taking  the  years  1881  to  1884,  inclusive,  the  average  attendance 
was  also  only  243.  In  1871  only  200  were  i)resent,  and  the  largest  num- 
ber in  either  of  the  8  years  was  200.  The  number  of  vacancies  there- 
fore varies  between  104  and  194,  the  average  number  of  vacancies  for 
the  whole  8  years  being  150 ;  or,  in  other  words,  more  than  one  third  of 
the  places  which  the  law  coiitem[>lates  will  be  filled  are  left  vacant 
under  the  present  method  of  selecting  cadets.  These  numerous  vacan- 
4*Jes,  it  hardly  need  be  said,  mean,  the  object  of  the  law  and  the  Acad- 
emy in  large  measure  defeated,  ample  outfit  and  expenditures  for  full 
classes  not  utilized,  many,  p(*rhapH  poor  young  men,  deprived  of  the 
opportunity  of  an  excellent  education,  the  (yovernment  curtaih*d  of  its 
needed  chancjes  of  securing  the  best  of!i(5ers  jmssible  lor  its  naval  serv- 
ice, emi)ty  seats  and  rooms,  aiid  meager  (jlasses  at  an  Academy  liberally 
supjmrted  by  a  great  nation, 

A  few  examples  will  show  how  meager  some  of  the  classes  are.  For 
example,  the  fourth  or  entering  class  in  1871  had  but  82  cadets;  in  1875 
it  had  but  97 ;  in  1881  it  had  l)ut  73 ;  in  1882  it  had  but  47  ;  ami  in  1883 
it  had  but  85.  And  only  in  a  single  one  of  those  years  did  the  whole 
number  at  the  Academy  exc<*e(l  257. 

The  first  or  highest  class  in  1881,  1882,  and  1883,  resi)ectively,  had 
only  GO,  54,  and  40  cadets;  in  1871,  1872,  and  1873,  resj^ectively,  that 
class  had  only  44,  34,  and  27  cadrts.  Tin*  average  number  in  the  grad- 
uating classes  for  the  liist  thirteen  years  has  been  under  55.  The-e  num- 
bers are  more  appropriate  for  a  county  high  school,  or  a  small  private  col- 
lege, than  for  a  national  institution,  among  the  graduates  of  which  this 
great  republic  expects  to  find  its  officers  for  the  management  of  its  naval 
affairs  and  the  command  of  its  ships  and  fieets. 
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If  it  be  said  that  even  from  so  small  classes  more  graduate  than  can 
be  made  oflScers  in  the  Navy,  and  that,  consequently,  no  more  cadets 
are  needed,  the  answer  is  easy. 

The  weakness  and  littleness  of  our  Navy  are  far  from  suggesting  an 
excess  of  officers  fearless  and  able  for  special  sacrifice  and  effort  for  its 
up-building.  And  I  trust  there  are  few  well-informed  and  patriotic  cit- 
izens who  do  not  feel  the  need  that  our  Navy,  both  for  commerce  and 
for  war,  should  be — and  the  resolve  that  in  the  near  future  it  shall  be — 
made  worthy  of  our  country  and  afiequate  for  its  defense;  conditions 
hardly  to  be  reached  and  certainly  not  likely  to  be  long  maintained 
without  many  able  and  highly  educated  naval  officers. 

But  beyond  this  the  very  object  of  such  an  academy  a-nd  the  essen- 
tial conditions  of  attaining  that  object  are  lost  sight  of  when  the  classes 
are  so  small  that  the  number  of  graduates  very  little  exceeds  the  num- 
ber of  naval  officers — our  future  commanders,  captains,  commodores, 
and  admirals — who  must  be  selected  each  year  from  among  them. 

It  is  not  every  cadet  who  can  pass  the  minimum  of  graduation  who 
is  fit  to  command  a  ship,  or  even  to  be  an  ensign  upon  it.  Ability  to 
command  is  rare.  A  great  and  rich  people  can  afford  to  educate  many 
of  its  youth  for  the  advantage  of  a  choice  of  the  best  of  them  for  naval 
officers.  The  lack  of  the  highest  order  of  ability  and  skill  in  the  com- 
mander of  a  fleet,  or  of  a  single  vessel  during  one  day  even,  may  in- 
volve national  dishonor  and  a  pecuniary  loss  greater  than  the  whole 
cost  of  the  Naval  A'cademj^  for  a  decade. 

If  the  graduating  class  should  contain  150  or  200  as  it  might,  instead 
of  only  27,  as  we  have  seen  to  be  sometimes  the  fact  under  the  existing 
system,  the  chances  of  finding  in  it  20  or  25  highly  competent  for 
officers  would  be  much  greater. 

It  is  an  incidental  effect  of  every  method  for  selecting  the  best  from 
many  for  especial  service,  where  rare  qualities  are  essential  and  invalu- 
able, whether  in  selecting  a  grand  jury,  the  president  of  a  college,  or 
the  general  of  an  army — that  many  must  be  rejected. 

But,  in  enforcing  those  tests  of  attainments,  conduct  and  endurance 
at  the  Naval  School,  which  bring  the  most  capable  and  worthy  to  the 
front,  it  fortunately  happens  that  those  cadets  who  are  not  foremost — 
many  of  them  from  humble  homes — are  given  an  education  equally 
useful  to  themselves  and  the  country.  They  may  in  part  supply  the 
great  and  growing  neeil  of  more  thorough  and  scientific  education  for 
the  improvement  of  our  maritime' affairs.  With  reference  to  these 
latter  considerations  alone  we  cannot  afford  to  have  a  single  needless 
vacancy  at  our  only  Naval  Academy. 

2.  THE  NUMBER  OF  CADETS  ALL,OWEI)   TOO  LIMITED. 

But  the  present  system  for  the  admission  of  naval  cadets  is  not  un- 
satisfactory merely  because  it  allows  or  compels  so  many  vacancies, 
but  also  because  it  fixes  too  small  a  maximum  number  of  cadets  at  the 
Academy. 

It  would  not  be  easy  perhaps  to  decide  with  exactness  upon  the  most 
advantageous  number  for  such  an  institution.  The  reasons  have  already 
appeared  why  the  numbers  should  be  as  large  as  is  compatible  with  good 
discipline  and  effective  teaching.  I  have  tbe  highest  authority  for  stat- 
ing that  portions  of  the  present  outfit  are  not  utilized,  and  that  only  an 
additional  number  of  sleeping-rooms  and  of  teachers  are  needed  to  en- 
able the  number  of  cadets  to  be  largely  increased.  The  expense  of  such 
an  increase  would  be  as  nothing  compared  with  the  advantages  of  larger 


80        REPORT  OF  THE  SECRETARY  OF  THE  NAVY. 

classes.  These  reasons  make  it  plain  that  the  present  system  causes 
the  education  of  each  cadet  to  cost  the  Government  mach  more  than  it 
need  cost. 

The  present  numbers  at  the  Academy  are  hardly  a  fourth  part  as 
great  as  are  found  at  our  most  successful  and  distinguished  institutions 
of  learning,  to  say  nothing  of  those  of  Europe.  I  have  been  able  to 
find  no  intrinsic  objection  to  having  as  many  as  500  or  600  at  the  Acad- 
emy. Such  numbers  would  have  the  incidental  effect  of  adding  largely 
to  the  vital  and  sympathetic  connections  of  the  Academy  with  the  peo- 
ple, and  would  increase  its  prestige  and  dignity  in  their  eyes,  as  well  as 
in  the  estimation  of  the  cadets  themselves.  With  even  a  more  exact- 
ing course  of  study  classes  of  not  less  than  100  would  then  graduate. 

1  am  unable  to  find  any  reason  for  thinking  that  the  present  maximum 
limit  of  cadets  was  fixed  either  upon  any  adequate  consideration  of  the 
importance  of  the  Government  having  a  very  large  number  of  gradu- 
ates from  wliom  to  select  the  best  for  oflQcers,  or  upon  any  definite 
theoiy  as  to  how  many  could  be  most  economically  or  thoroughly  in- 
structed at  the  Academy. 

For  the  convenient  and  equal  distribution  of  the  patronage,  or  per- 
quisites of  selecting  cadets  among  Members  and  Delegates  in  the  House 
of  Representatives,  it  is  plain  that  to  give  one  or  two  or  three  or  more  to 
each  Delegate  was  natural,  if  not  necessary.  That  necessity  of  the  system 
perhaps  dictated  the  maximum  number  allowed.  But  it  is  too  plain  for 
argument  that  there  is  not  the  remotest  natural  relation  between  the  fit 
number  of  members  in  a  legislative  body  and  the  fit  number  of  cadets 
in  a  naval  academy. 

On  the  other  hand,  nothing  is  more  fit  than  to  disregard  and  forget 
everv'thing  like  patronage,  perquisites,  and  favoritism  in  determining 
the  number,  character,  and  qualifications  of  the  young  men  who  are 
alone  examined  for  such  national  schools  as  those  at  Annapolis  and 
West  Point.  The  selection  for  admission  there  j)redetermine  arid  cir- 
cumscribe those  who  are,  in  the  most  responsible  places,  in  future  years 
to  command  on  land  and  sea,  and  to  whom  therefore  the  honor  and 
safety'  of  the  nation  must  be  most  directly  committed  in  times  of  peril. 
The  very  instincts  of  self-preservation  declare  the  right  and  the  duty  of 
the  Government  to  first  bring  into  these  schools  as  many  as  practicable 
of  the  most  promising  for  such  high  trusts  among  all  the  young  men 
who  wish  to  enter  them,  and  next  to  select  for  officers  from  among  the 
whole  number  educated  there  those  who,  tried  b^'^  the  highest  stand- 
ards, shall  have  proved  themselves  the  most  worthy  and  able  for  com- 
mand. To  act  upon  any  narrower  or  more  selfish  motives  is  a  crime 
against  the  country.  To  make  official  perquisites  out  of  selections  for 
such  schools  is  a  prostitution  of  legislative  authority. 

3.  INCONVENIENCES  OF  THE  PRESENT  EXAMINATIONS  AND  THE  CONSE- 
QUENCES. 

The  selection  of  a  young  man  by  a  member  of  Congress  for  a  cadet 
decides  nothing  except  that  he  is  to  have  the  exclusive  privilege  of  be- 
ing examined  to  see  whether  he  is  competent.  The  favorite  selected 
has  the  monopoly  of  being  examined  from  his  district.  All  other  aspi- 
rants for  the  place,  however  much  more  worthy,  must  stand  aside  while 
the  favorite  tries  to  get  into  it ;  and  if  he  fails,  it  may  remain  unfilled. 
The  examinations  are  all  conducted  at  Annapolis  and  extend  to  both 
physical  and  mental  qualifications.  The  sending  of  the  young  man  there 
is  not  regarded  as  even  presumptive  evidence  that  he  is  qualified  in 


REPORT  OF  THE  SECRETARY  OF  THE  NAVY.        81 

either  particular.  The  designation  by  the  Congressman  merely  gives 
the  monopoly  for  his  district  from  March  5  to  July  1  of  the  privilege  of 
being  examined;  i;i  other  words,  no  one  but  the  Congressman's  favorite 
can  be  examined  during  that  period.  If  the  designated  person  fails  at 
the  examination,  or  declines  to  attend  it,  that  monopoly  attaches  from 
July  1  to  September  22  to  the  appointee  of  the  Secretary  of  the  i^avy. 
The  youufi:  man  selected  for  examination,  however  limited  the  means  of 
his  parents  and  however  remote  their  residence,  must  go  all  the  way  to 
Annapolis  to  learn  whether  he  has  the  essential  mental  or  physical  qual- 
ifications for  admission  to  the  Academy.  The  figures  show  it  to  be  cer- 
tain that  fully  one-half  of  those  who  go  will  fail  to  pass  the  entrance 
examination.  The  parents  of  the  young  men  must  bear  their  expenses  if 
they  make  a  failure,  and  they  are  all  the  more  humiliated  by  reason  of 
the  conspicuonsness  which  the  journey  has  given  to  that  failure.  It 
would  not,  I  must  think,  be  easy  to  devise  a  system  which  should  be 
at  the  same  time  more  unjust,  more  undemocratic,  and  more  certain  to 
cause  vacanciesj  and  therefore  to  prevent  a  large  part  of  the  possible 
benefits  of  such  an  institution. 

It  does  not  need  the  citation  of  examples  to  make  it  plain  that  the 
young  man  who  has  made  the  long  journey  from  Oregon,  California,  or 
Texas,  and  really  falls,  but  not  greatly,  below  the  standard  of  admis- 
sion, physically  or  mentally,  is  very  likely  to  be  accepted  rather  than 
subject  him  and  his  parents  to  such  humiliation  and  expense.  Jf  he  is 
admitted,  the  Government  pays  that  expense.  However  conscientious 
examiners  may  be,  they  must  find  it  practically  impossible  to  sternly 
apply  the  standard  in  such  cases.  It  hardly  need  be  suggested  that 
what  influence  his  patron — the  Congressman  who  selected  the  young 
man — may  have  is  quite  sure  to  be  exerted  vigorously  in  his  behalf 
These  elements  of  the  existing  system  plainly,  constantly,  and  strongly 
tend  to  lower  the  standard  of  both  mental  and  physical  capacity  for  ad- 
mission, some  of  the  consequences  of  which  will  appear  in  figures  soon 
to  be  given. 

It  should  be  here  noticed  further  that  such  conditions  of  admission 
are  unfavorable  to  parents  in  humble  circumstances.  It  may  have 
strained  their  resources  to  the  utmost  to  educate  their  boy,  or  they  may 
have  declined  to  attempt  it  because  they  could  not  afford  the  expense 
of  his  journey  in  case  he  should  fail  at  the  examination. 

The  records  of  the  examinations  strongly  emphasize  some  other  conse- 
quences of  this  monopoly  of  the  privilege  of  being  examined.  A  few 
examples  of  the  numbers  admitted  and  rejected  in  a  year  will  illustrate 
my  meaning.  In  June  and  September,  1876,  188  persons  applied  for 
examination,  of  whom  12  were  rejected  for  physical  incapacity  and  81 
for  mental  incapacity.  In  1881,  in  those  months,  Sd  applied,  of  whom 
21  were  rejected  for  physical  incapacity  and  24  for  mental  incapacity. 
In  1883,  in  those  months,  211  applied,  of  whom  21  were  rejected  for 
physical  incapacity  and*69  for  mental  incapacity.  That  is,  out  of  485 
young  men  who  had  traveled  from  their  homes  to  the  examinations  at 
Annapolis  in  these  three  years,  64  were  rejected  as  physically  unfit  and 
174  as  mentally  unfit.  In  other  words,  228 — or  nearly  one-half  of  the 
whole  number  who  applied — were  found  to  be  incompetent!  How  many 
of  them  had  journeyed  more  than  a  thousand  miles  at  their  parents'  ex- 
pense to  find  out  that  they  were  physically  incompetent  I  am  unable 
to  say,  but  such  was  certiinly  the  fact  as  to  several  of  them. 

From  such  facts  we  may  imagine  the  mortification,  the  loss  of  time, 
and  the  great  expense  in  the  aggregate  which  the  present  system  causes; 
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^Dd,  I  must  think,  without  the  least  compensating  advantage  over  a 
•system  that  would  be  at  once  convenient,  just,  and  relatively  inexpensive. 

But  these  figures  are  in  other  aspects  suggestive.  They  make  it  plain 
that  selections  for  examination  under  the  present  system  are  generally 
based  on  no  personal  scrutiny,  and  consequently  that  they  are  controlled 
by  considerations,  in  great  measure  at  least,  regardless  alike  of  the 
merits  of  the  applicant,  the  interests  of  the  country,  and  the  needs  of 
the  Academy'. 

In  any  view  of  the  matter  it  seems  to  me  quite  impossible  to  defend 
a  method  of  selecting  cadets,  the  results  of  the  enforcement  of  which 
are  that  nearly  or  quite  one-half  of  all  the  boys  who  are  sent  to  tbe  gates 
of  this  National  Academy  are  returned  to  their  parents  and  patrons  as 
being  unfit  for  entering  it. 

Why  should  such  a  method  longer  prevail?  Why  should  not  the  ex- 
aminations be  opened  to  every  young  man  who  seeks  to  enter  them  for 
the  purpose  of  winning  his  way  upon  his  own  merits  to  a  place  in  the 
official  service  of  his  country?  Is  it  any  part  of  the  object  of  this 
Academy  to  make  places  for  the  favorites  or  proteg&i  of  any  class  of 
public  officers?  On  v^hat  principles  of  justice  or  policy,  if  politics  or 
favoritism  be  not  the  basis  of  selecting  cadets,  can  a  young  man  who 
applies  to  have  his  capacity  tested  at  the  examinations  be  turned  away 
merely  because  he  is  not  recommended  by  the  Representative  of  his  ilis- 
tiict,  with  whom,  perhaps,  the  political  or  social  relations  of  his  father 
are  not  favorable! 

There  are  other  facts  in  the  records  of  the  examinations  hardly  less 
significant,  as  showing  that  the  x)resent  system  brings  many  incompe- 
tents not  only  to  the  examinations  but  into  the  Academy. 

It  is  doubtless  inevitable  that  in  a  course  of  stud^*^  and  discipline  so 
exacting  as  that  at  Annapolis  the  classes  when  they  graduate  should 
be  considerably  smaller  than  when  they  enter.  But  the  difterence  in 
numbers  at  these  periods  seems  to  be  too  great  to  be  accounted  tor  on 
any  other  theory  than  this — that  the  examinations  are  so  lenient  as  to 
let  in  some  who  should  have  been  excluded. 

For  the  ten  years,  1871  to  1881,  the  average  number  each  year  in  the 
fourth  or  entering  class  was  104,  while  the  average  number  in  the 
graduating  classes  was  only  54 ;  in  other  words,  not  onlv  are  one  half  of 
those  examined  incompetent  to  enter,  but  almost  one  half  of  those  ad- 
mitted are  unable  to  graduate. 

There  are,  of  course,  some  resignations  as  well  as  expulsions  from 
causes  other  than  a  lack  of  mental  or  ])hysical  capacity ;  but  those  in* 
eluded,  it  thus  appears  that  only  one  in  four  of  those  that  go  to  the 
examinations  are  able  to  get  through  even  the  first  four  of  the  six 
years  of  the  course.  If  the  gates  of  these  examinations  were  open  to 
all  who  offered  themselves,  instead  of  being  clo.^ed  against  every  one 
but  the  favorites  of  members — or  of  some  of  their  constituents  whom 
they  do  not  care  to  ofiend — and  more  especially  if  the  examinations 
were  conducted  in  different  j)arts  of  the  Union,  1  must  believe  that 
sui)erior  candidates  would  appear  and  that  fewer  vacancies  would  exist 
at  the  Academy. 

4.  THE  TRUE  BASIS  OF  SELECTIONS  FOE  THE  ACADEMY. 

It  is  for  various  reasons  wise  to  take  care  that  the  cadets,  both  at 
the  Naval  and  Military  Academies,  come  from  the  different  sections 
and  {States  as  near  as  may  bo  in  the  ratio  of  their  po[mlation.  But 
cadets  are  not,  like  legislators,  representative  officers.    They  have  not, 
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as  cadets  or  oflficers  of  the  Army  or  Navy,  any  special  duty  to  look  to 
the  interest  of  any  Conjjressional  district.  It  is  not  desirnble  to  de- 
velop in  them  any  district  or  sectional  patriotism  which  shall  subordi- 
nate that  which  comprehends  the  whole  country.  A  Congressional 
district  is  intrinsically  no  more  appropriate  than  a  county  or  a  judicial 
district  as  a  basis  for  selecting  cadets. 

If  each  of  the  States  gets  its  proportion  of  the  cadetships,  there 
seems  to  be  no  need  for  making  it  an  indispensable  condition  that  each 
Congressional  distri<*,t  shall  have  one  at  the  i)eril  of  a  vacancy  in  the 
quota  of  a  State.  Indeed,  the  law  it;  as  inconsistent  with  itself  as  it  is 
difficult  of  execution,  in  first  requiring  that  from  March  to  July  all  se- 
lections must  be  made  on  the  basis  of  one  to  a  district,  who  must  be  a 
resident  thereof,  but  next  allowing,  from  July  to  October,  the  selections 
to  be  made  by  the  Secretary  of  the  Navy,  like  tliose  made  by  the  Pres- 
ident, without  regard  to  districts  or  even  to  States  or  sections. 

The  theory  that  any  public  interest  requires  members  of  Congress  to 
make  the  selections  is  repudiated  by  the  facts  last  cited,  as  it  is  also  by 
the  law  relating  to  cadets  for  the  Military  Academy;  for  that  law,  in 
direct  terms,  requires  the  President  to  make  all  the  selections  for  exam- 
ination. 

It  hardly  need  be  pointed  out  that  the  appointment  of  cadets,  like  all 
other  appointments,  is  in  its  nature  an  executive  and  not  a  legislative 
function.  A  member  of  Congress  has  not,  like  the  Secretary  of  War 
or  of  the  Navy,  any  special  opportunity  or  duty  of  knowing  the  needs 
of  these  Academies.  In  June,  when  the  appointments  should  be  made, 
be  is,  and  has  been  for  seven  or  eight  months,  in  Washington  over- 
worked and  perplexed  by  the  vast  demands  of  legislation,  lor  which 
more  time  and  thought  than  members  have  given  to  it  are  imperatively 
needed. 

How  can  he  decide  whom  to  send  to  Annapolis  unless  he  takes  a  per- 
sonal favorite,  or  balances,  as  he  may,  after  a  tedious  correspondence, 
the  claims  of  importunate  friends  and  exacting  constituents? 

But,  has  he  a  right  to  take  a  favorite  of  his  own  or  of  his  social 
iriends,  or  of  his  political  supporters,  and  thus  exclude  a  more  merito- 
rious boyf  May  he  give  the  place  to  one  of  his  own  political  faith 
rather  than  to  a  more  promising  boy  whose  father  a<lheres  to  the  other 
party  f  Is  it  right  to  consider  who  voted  for  him  at  the  last  election 
and  who  can  influence  most  voters  at  the  next  election,  in  deciding  who 
shall  be  sent  to  Annapolis  to  be  examined?  If  yea,  then  places  at  the 
National  Academy  are  the  selfish  patronage  and  perquisites  of  Congress- 
men; if  nay,  why  adhere  to  a  system  which  suggests  and  facilitates 
such  abuses?  The  records  of  investigations,  which  have  disclosed  in 
several  instances  the  sale  or  barter  for  votes  of  selections  for  one  of  these 
Academies,  make  it  needless  to  ask  questions  of  a  graver  kind. 

It  is  not  to  be  doubted  that  most  members  of  Congress  make  a  con- 
scientious use  of  their  power  of  selection,  or  that  they  find  it  very 
troublesome.  But  why  do  so  many  others  covet  that  power?  Why  is 
the  opinion  so  general  that  it  is  exercised  in  the  spirit  of  favoritism,  as 
if  it  were  an  oflicial  perquisite  and  not  a  public  trust? 

The  public  protest  against  the  secret  and  selfish  exercise  of  that 
power,  and  the  sense  of  duty  on  the  i)art  of  the  members  to  select  the 
most  worthy — steadily  growing  stronger — have  more  and  more  in  later 
years  united  in  causing  some  form  of  examination  to  be  extemporized 
in  the  districts,  for  the  double  purpose  of  avoiding  criticism  and  of  secur- 
ing the  most  meritorious  from  among  all  those  wishing  to  go  to  the 
Academy.    But  the  methods  of  these  examinations  have  been  so  de- 
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fective,  tbere  has  been  so  much  distrust  of  their  irrtpartiality,  and  their 
standards  have  been  so  low  and  inappropriate,  that  they  have  fallen 
far  short  of  the  results  which  a  good  system  of  local  esamiuati^ 
would  insure.    Neither  the  physical  nor  the  mental  tests  have  bf 
those  applied  at  Annapolis  or  West  Point,  whether  in  kind  or  degree. 
The  examiners  are  often  without  experience  and  the  notices  inadequate. 
The  methods  and  details  of  the  examination  have  been  as  diverse  and 
peculiar  as  tlie  views  of  members  and  the  habits  of  the  localities. 
.  There  are  yet  other  reasons  why  a  system  of  open  and  free  examina- 
tions should  take  the  place  of  the  present  system  of  patrouage  and 
monopol5\ 

1.  The  right  or  claim  of  every  young  man  to  have  a  place  in  an 
Academy  supported  by  the  nation  is  not  measured  by  his  standing  or 
influence  with  the  member  of  Congress  for  his  district,  but  by  his 
physical  and  mental  capacity  and  promise  for  the  service  of  the  coun- 
try. To  refuse  all  opportunity  for  testing  this  claim  of  capacity  and 
promise  at  the  examinations — except  on  the  part  of  tlie  single  person 
whom  a  member  chooses  to  allow  to  go  there — is  a  wrong  to  all  other 
aspirants  and  a  loss  to  the  country.  It  is  more  in  the  spirit  of  feudal 
despotism  than  of  rei)ublican  justice. 

2.  The  whole  theory  upon  which  rank  and  precedence  are  based  at 
the  Academy,  and  according  to  which  offices  and  promotions  are  con- 
ferred after  the  course  there  has  been  completed,  is  that  every  one 
must  make  his  own  way  and  win  his  rank  for  himself  solely  upon  his 
own  merits. 

Congressional  favor  and  official  influence  behind  count  for  nothing. 
No  one  will  pretend  that  a  member  of  Congress  should  be  allowed  to 
select  those  who  alone  are  to  be  allowed  to  be  examined  for  promotion. 
But  why  not,  on  the  theory  which  allows  him  to  say  who  alone  may  be 
examined  for  admission  If 

If  Ave  or  ten  young  men  from  a  Congressional  district  wish  to  com- 
pete for  the  privilege  of  ent<jriug  the  Academy,  why  should  theii  Con- 
gressman decide  that  only  one  shall  be  examined  f  Does  not  the  Gov- 
ernment prefer  the  most  meritorious,  and  has  not  that  one  the  strongest 
claim  f  If  it  be  said  that  it  is  to  be  presumed  that  the  Congressman 
selects  the  best,  then,  I  ask,  why  does  not  his  selection  give  entrance 
to  the  Academy  and  not  merely  admission  to  the  examination  at  its 
gates  f  It  is  simply  because  his  selection  is  recognized  as  not  adequate 
for  determining  who  of  all  applicants  is  the  best,  or  even  fitness  for 
entering  the  Academy  at  all,  that  the  examination  is  made  the  sole  test 
for  admission.  Therefore,  personal  right,  the  public  interest,  and  the 
whole  theory  of  grades  at  the  Academy  alike  require  that  the  examin- 
ation should  be  open  to  all.  It  is  too  plain  for  argument  that  the  same 
principle  which  gives  the  best  in  the  couii)etition  of  the  classes  the 
highest  honors  and  the  first  offices,  and  which  all  along  the  whole  line 
of  active  service  makes  promotion  dependent  upon  i)ersonal  merit,  also 
requires  that  the  most  competent  applicants  in  a  State  should  be  able 
to  secure  admission  for  the  simple  and  single  reason  that  they  are  the 
most  competent. 

3.  The  present  system  says  to  every  young  man — 

The  filling  of  the  Naval  School  with  cadetn  is  a  perciuiuite  of  certain  great  officerB, 
and  your  prospect  depends  jmmarily  npon  your  parentH'  standing  well  with  yonr  mem* 
ber  of  Congress  and  not  on  your  own  merits.  Your  chances,  except  in  the  cases  wbexv 
members  stand  absolutely  for  that  common  justice  on  which  all  open,  free  exaiuina- 
tions  rest,  do  not  dejiend  on  your  showing  more  capacity  than  any  one  else  wisbinff  to 
enter  the  Academy  irom  your  district  or  State,  but  on  your  bringing  more  influenoe 


REPORT  OF  THE  SECRETARY  OF  THE  NAVY.        85 

to  bear  upon  your  member.  He  opens  and  shnts  the  ^ates  of  the  examinations  for 
reasons  of  his  own.  Consider  these  reasons.  Above  all  things  make  sure  you  are  his 
favorite. 

And  thus,  at  the  very  opening  of  his  career,  the  future  officer  of  the 
Nav\y  is  taught  the  pernicious  lesson — which  the  whole  course  in  the 
Academy  may  not  obliterate — that  office  and  favor  in  the  Navy,  at  least 
so  far  a«  members  of  Congress  are  concerned,  go  not  according  to  merit, 
but  according  to  influence.  All  young  men  outside  the  favorites  who 
are  denied  the  privilege  of  competing  at  the  examinations  are  also 
taught  the  same  lesson. 

Many  a  cadet  has  abundant  reason  to  believe  that,  if  there  had  been 
an  open  competition  of  merit  in  his  district  or  State,  some  other  more 
capable  applicant  than  himself  would  have  gained  the  prize  of  a  cadet- 
ship.  In  that  feeling,  there  is  danger  that  he  will  be  obsequiously 
grateful  to  his  member.  On  the  other  hand,  the  cadet  expects — and  too 
often  not  without  reason — that  his  member  will  not  allow  him  to  be 
rejected  at  the  examination  if  he  can  prevent  it,  or  to  be  brought  to  any 
very  serious  account  for  his  delinquencies.  He  appeals  to  his  Congress- 
man against  the  Academic  authorities  when  he  is  arraigned  for  oifenses. 
It  need  not  be  said  that  this  is  highly  prejudicial  to  discipline. 

I  must  go  further  and  add  that  I  regard  it  as  a  detriment  to  the  public 
interests  to  have  members  of  Congress  hold  any  such  personal  relations 
to  the  beneficiaries  of  a  national  academy.  They  should  sustain  a 
common  relation  of  impartiality  to  every  cadet.  They  should  be  sub- 
ject to  no  bias  and  ali'ected  by  no  pride  or  public  sentiment  which  in- 
clines them  to  the  care  of  one  cadet  rather  than  another.  The  proper 
relation  is  not  that  of  client  and  patron.  The  cadetships  in  both  Acad- 
emies, dissevered  from  all  ideas  of  official  favor  and  patronage  and 
biou«;ht  to  strict  tests  of  i>er^i0ual  merit,  should  be  regarded  as  honor- 
able prizes  for  which  every  young  man,  with  courage,  aspiration,  and 
I)atriotism  enough  to  enter  himself  against  all  competitors,  should  be 
at  liberty  to  make  an  effort  to  win  in  a  free,  open,  manly  examination. 

Why  should  a  member  of  the  House  of  Kepresentatives,  any  more 
than  a  senator,  a  governor,  a  mayor,  or  any  other  officer,  be  allowed  to 
stand  between  the  citizen  and  the  examination,  and  say,  "None  but 
those  I  ha»e  ticketed  shall  attend  these  examinations"!  Whj^  should 
the  conditions  of  entering  the  great  fighting  professions  of  the  country 
be  made  favorable  to  tiie  class  most  assiduous  and  obsequious  in  those 
devotions  which  too  often  win  the  favor  of  high  officials,  rather  than 
to  the  bolder  and  more  self-respecting  class  of  young  men  who  would 
go  unaided  to  the  examinations,  if  the  feudal  barrier  of  Congressional 
consent  were  removed,  but  who  refuse,  or  whose  parents  refuse,  to  resort 
to  cringing  or  unmanly  solicitation  for  the  privileged 

It  is  much  to  be  desired,  when  the  cadets  look  into  the  faces  of  each 
other  on  parade,  that  they  should  see,  not  proteges  admitted  to  the 
examinations  by  the  favor  of  great  officers,  and  constantly  protected 
by  them — not  persons  who  disclosed  merely  the  capacity  for  rising  above 
a  minimum  grade  at  the  examinations — but  young  men  who  came  for- 
ward unaided,  who  have  demonstrated  their  superior  capacity  in  a  free, 
open  test  of  merit,  and  who  have  held  the  places  they  won  without  the 
aid  of  a  patron  at  court.  No  Congressman  or  other  great  officer,  under 
a  true  system, could  look  at  one  of  the  cadets  and  say, "  You  are  my  man; 
I  put  you  into  the  Academy" ;  for  each  of  them,  under  free  competition, 
would  win  his  place  for  himself,  and  would  be  the  cadet  and  the  officer 
of  no  one  but  his  country  and  his  whole  country. 
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5.  THE  PRESENT  SYSTEM  UNCONSTITUTIONAL. 

But  there  is  another  very  different  but  very  decisive  reason  why  the 
present  methgd  of  selecting  cadets  for  the  Naval  Academy  should  come 
to  an  end.  It  isfouijded  in  a  usurped  authority  in  violation  of  the  Con- 
stitution. The  cadets  at  West  Point  and  Annapolis  alike  are  "inferior 
ofiicers"  in  the  view  of  the  Constitution,  and  their  appointment  is  an 
executive  and  not  a  legislative  function.  The  Constitution  declares  that 
Congress  ''may  vest  the  a])])ointment  of  inferior  officers  in  the  Presi- 
dent alone,  in  the  courts  of  law,  or  in  the  heads  of  Departments'*;  but 
Congress  has  no  authority  or  right  to  take  such  appointments  to  itself 
or  to  distribute  them  among  its  own  members.  It  might  as  well  thus 
distribute  all  the  appointments  to  the  Dej)artments  and  cust(»mhoase8. 

Even  if  originally  a  plausible  claim  could  have  been  made  that  the 
selection  ot  a  cadet  was  not  in  legal  effect  an  aj)pointment  of  an  inferior 
officer  within  the  meaning  of  the  Constitution,  Congress  has  by  its  own 
action  condemned  that  claim.  For,  treating  cadets  at  West  Point  as 
such  officers,  Congress  has,  under  thv.  clause  of  the  Constitution  just 
cited,  vested  their  appointment  in  the  President  alone  (Rev.  Stats.,  sec- 
tion 1315).  And  even  in  the  veiy  section  of  the  statute  (section  1514) 
in  which  that  clause  is  violated  by  Congress  usurping  for  its  own  mem- 
bers the  appointment  of  nearly  all  the  naval  cadets,  the  President  is 
allowed  to  a])point  eleven  of  them,  and  the  Secreiary  of  the  Navy  is,  by 
appointment,  to  supi)ly  cadets  for  all  the  vacancies  which  Cou^rress- 
men  leave  unfilled.  Not  only,  therefore,  are  two  reiiugnant  theories  of 
the  Constitution  declared  in  the  provision  for  selecting  c  dets  for  the 
two  Academies,  but  both  these  rei)ugnant  theories  are  enforced  in  the 
single  section  of  the  act  relating  to  the  Naval  Academy. 

It  is  true  that  the  latter  section,  which  is  remarkable  for  its  inaccu- 
rate and  careless  phraseology,  only  says  that  the  *'  nominations^  shall 
be  made  (without  saying  by  whom)  "on  the  recommendation  of  the 
member  or  delegate."  The  intention,  however,  wliich  the  practice  has 
followed,  was  that  nomination  included  appointuient  and  that  the  recom- 
mendation limited  and  should  ])ractically  control  both.  In  other  Words^ 
the  Congressman's  recommended  favorite  alone  may  be  appointed  from 
March  to  July,  as  before  exjilained. 

C.  EXPERIENCE  HAS  CGNDE^INED  SUCH  PATRONAGE.. 

But  even  if  the  member  was  held  to  have  only  usur])ed  the  power  of 
nomination,  that  would  be  equally"  repugnant  to  the  Constitution.  The 
ai)pointing  power  cannot  be  thus  divided  and  parceled  out  between 
executive  and  legislative  officers.  If  members  of  Congress  may  limit 
the  appointment  of  cadets  to  i)erson8  they  recommend,  they  may  in  the 
same  manner  and  for  the  same  reason  limit  the  appointment  of  consuls^ 
judges,  and  ambassadors.  The  only  justifiable  division  of  the  appoint* 
ing  of  that  kind  is  that  declared  in  the  Constitution  itself  in  couferrin^^ 
the  power  of  confirmation  upon  the  Senate.  No  such  power  is  anywhere 
allowed  to  members  of  the  llouse. 

The  question  of  the  patronage  of  these  cadetships  relates  only  to  a 
fraifmentof  the  old  perquisites  and  spoils,  a  great  mass  of  the  civil  part 
of  which,  covering  more  than  14,000  appointments,  was  taken  away  by 
the  civil  service  act  of  Jannary  16, 1883.  The  filling  of  all  those  places — 
before  in  substance  apportioned  to  members  of  Congress — is  by  that  act 
made  dependent  upon  free,  open,  com])etitive  examinations,  held  iu  the 
several  States,  and  with  great  and  recognized  advantage  to  the  public 
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service.  On  the  7tli  of  the  present  month,  a  committee  of  the  House  of 
Eepresentatives,  after  a  very  thorough  inv^estigation,  in  a  unanimous  re- 
port approved  and  commended  the  examinations  now  being  conducted 
under  this  law. 

During  many  years,  Great  Britain  has  enforced  such  examinations  at 
the  gates  of  her  military  schools,  by  which  their  standard  and  their  char- 
acter have  been  elevated.  Thej^  have  been  tested  for  more  than  a  dec<ade 
both  in  the  home  military  and  civil  service  and  in  that  of  British  India^ 
with  like  results.  For  the  Royal  Military  College,  the  Royal  Military 
Academy,  the  Royal  Marine  Artillery,  and  the  Royal  Marine  Light  In- 
fantry, such  examinations  were  several  years  since  made  the  conditions 
of  admission. 

There  appears  to  be  no  good  reason  why  we  should  not  profit  by  her 
example,  b^'  consistently  acting  on  our  own  precedent  in  the  civil  service* 
I  feel  confident  that  most  members  of  Congress  would  be  glad  to  be  re- 
lieved of  the  annoyance  of  making  these  selections.  That  the.  adminis- 
tration of  the  Academy  would  be  made  easier,  and  that  the  capacity  and 
attainments  of  graduates  would  be  higher,  under  a  system  based  on  per- 
sonal merit  and  common  justice,  I  cannot  doubt.  It  is  impossible  that  a 
selfish  and  feudal  test  shall  be  long  continued  for  the  Army  and  Navy^ 
now  that  such  a  system  has  been  condemned  in  the  civil  administration. 
There  is  no  more  reason  why  cadetships  at  the  Academies  at  West 
Point  and  Annapolis  should  be  open  only  to  the  protigh  or  nominees 
of  members  of  Congress  than  there  is  why  clerkships  in  the  War  I>e- 
partment  and  the  Navy  Department  should  be  open  only  to  such  pro- 
tegh  and  nominees. 

7.   THE   APPROPRIATE  EXAMINATIONS. 

It  is  hardly  appropriate  to  enter  into  details  here  concerning  the 
practical  methods  of  these  examinations.  With  proper  adaptation  to 
the  peculiar  needs  of  the  Academy,  they  could  follow  closely  upon  the 
precedents  which  have  been  so  successful,  on  a  vastly  larger  scale,  in 
our  civil  service. 

The  following  fundamental  conditions  will  be  a  sufficient  illustration 
of  tlie  proposed  system : 

1.  Appointments  to  cadetships  should  be  apportioned  to  the  States 
according  to  population  (allowing  one  to  each  Territory  and  one  to  the 
District  of  Columbia),  with  conditions,  if  deemed  wise,  in  the  interests 
of  Congressionar  districts  as  hereinatter  mentioned. 

2.  The  examinations  should  be  seasonably  held  at  such  parts  of  the 
Union  as  will  accommodate  one  or  more  States,  without  requiring  ap- 
plicants to  travel  unreasonable  distances;  but  those  residing  not  too 
far  from  Annapolis  could  still  go  there  to  be  examined.  Examinations 
could  be  held  at  one  or  two  places  in  New  England,  and  at  as  many  in 
California  and  Texas,  for  example. 

3.  There  should  be  an  appropriate  form  of  applieation  for  an  examina- 
tion, in  which  the  applicant  should  be  required  to  set  forth  under  oath 
his  age,  residence,  nationality,  education,  and  such  facts  covering  his 
mental  and  physical  capacity,  and  his  history,  accompanied  with  proper 
vouchers  for  his  character,  as  would  altogether  show  him  to  be  appar- 
ently qualified  for  admission  to  the  Academ3\  Neither  any  influence  nor 
any  recomraendati  on  on  the  part  of  any  member  of  Congress,  governor* 
mayor,  party  manager,  or  other  prominent  person  should  be  required 
for  making  this  application.  But  such  officers,  like  other  citizens, 
could  advise  friends  to  make  an  application  and  take  their  chances 
with  others  in  a  firee,  manly  way. 
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4.  The  tests  and  questions  for  these  local  examinations,  whether  relat- 
ing to  physical  or  mental  qualifications,  should  be  prepared  by  and  ap- 
plied according:  to  the  directions  of  the  Academic  Board  of  the  Academy, 
subject  to  any  proper  supervision  by  the  Secretary  of  the  Navy.  They 
ishould  be  of  the  same  kind  and  grade  wliich  would  be  used  if  the  appli- 
cant was  examined  at  Annapolis.  Those  who  failed  to  p^tss  above  a 
prescribed  minimum  grade  should  be  held  ineligible  to  admission^  pre- 
cisely as  they  would  be  if  examined  at  the  Academy;  and  there  could 
be  just  provision  for  reexaminations  in  proper  cases. 

Local  examinations  of  this  kind  are  being  yearly  held  by  our  leading 
universities  for  the  admission  of  students  under  uniform  methods,  and 
with  complete  success.  But  a  New  York  journal  of  to-day  records  the 
.suspension  of  an  extemporized  Congressional  district  examination  there 
for  the  Naval  Academy  because  it  wiis  not  known  whether  algebra 
should  be  included! 

The  quota  of  a  State  should  be  filled  by  selecting  the  highest  in  grade 
(under  a  proper  combination  of  the  mental  and  physical  tests)  from  all 
those  who  competed  from  the  State.  If  the  distribution  of  cadetships 
among  the  Congressional  or  judicial  districts  of  a  State  should  be  thought 
more  important  than  to  secure  the  most  meritorious  applicants  from  the 
whole  State,  an  applicant  from  any  district  who  has  passed  the  mini- 
mum grade  for  eligibility  could  be  given  a  preference  over  candidates 
from  other  districts  of  the  same  State  although  they  have  shown  superior 
qualifications. 

5.  A  medical  oificer  in  the  service  of  the  United  States  near  the  place 
of  examination  or,  what  would  be  pref(*rable,  such  an  officer  from  the 
Academy,  with  one  other  ollicer  therefrom  taking  the  questions  should 
attend  the  examinations.  The  answers  ii[)on  tiie  papt^rs  prepared  at 
the  Academy  would  be  taken  back  there  by  the  examiners.  The  pai>er8 
would  be  marked  and  graded  at  the  Academy  from  whatever  States  the 
ai)plicants  came;  and  thus  complete  im i form ity  and  justice  would  be 
secured.  Except  those  near  at  hand  who  went  there  for  examination, 
only  those  finally  aj)p()inted  for  admission  would  need  to  go  to  Annap- 
olis at  all. 

().  In  case  of  vacancies  occurring  at  any  time  after  the  annual  exam- 
ination, those  on  the  examination-lists  should  be  eligible,  in  the  order 
of  their  standing,  to  till  such  vacancies. 

7.  To  meet  the  technical  need  of  an  a])])ointnu*iit,  the  Secretary  of 
the  Navy  should  be  reciuired  to  appoint  those  graded  highest  on  the 
examination  list  according  to  clear  rules,  subject  to  Which  all  the  ex- 
aminations should  be  conducted,  as  he  now  appoints  clerks  for  his  De- 
pjirtment. 

Under  such  a  system,  which  would  make  both  the  Military  and  the 
Naval  Acadeuiies  truly  lepresentative  of  the  freedom  and  justice  of  oiir 
institutions,  which  would  open  theni  to  all  classes  and  all  parties  alike, 
which  would  exclude  patronjige,  favoritism,  and  monopoly  bj'  making 
cadetships  the  i)rizes  of  suj)erior  personal  merit,  which  would  bring  the 
methods  of  gaining  admission  to  those  institutions  into  harmony  with 
the  methods  now  being  enforced  for  entering  the  departments  to  which 
the  Academies  are  subordinate,  I  am  i)ersuaded  that  cadets  of  superior 
(|ualifi<'ations  would  be  secured,  that  the  Academies  would  stand  higher 
in  jKiblic  estimation,  and  that  members  of  Congress  and  the  President 
would  be  relieved  of  nuu;h  annoyance  in  the  dispensation  of  apatronage 
which  is  not  only  indeiensible  ui)on  any  sound  policy,  but  is  mischiev- 
ous in  all  its  ell'ects. 

DORMAN  B.  EATON. 
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I  concur  most  heartily  in  the  general  spirit  and  in  most  of  the  con- 
clusions of  Mr.  Eatoli's  special  report. 

GEO.  H.  PENDLETON. 

I  concur  in  the  arguments  and  general  conclusions  of  Mr.  Eaton  in 
the  foregoing  spe<;ial  report.  It  cannot  be  doubted  that  the  existing 
system  of  admission  to  the  Naval  Academy  is  open  to  very  strong  ob- 
jections. Any  new  system  adopted  should  of  course  be  subject  to  the 
approval  and  control  of  the  Superintendent  and  Academic  Board  of  the 
Academy. 

EDWARD  S.  JOYNES. 

We  concur  in  Mr.  Eaton's  special  report. 

W.  H.  UPHAM.       , 
STEPHEN  M.  ALLEN. 
E.  S.  JEWETT. 

Hon.  William  E.  Chandler, 

Secretary  of  the  Navy. 


EBPORT  OF  THE  SUPERINTENDENT. 

United  States  Naval  Academy,  Annapolis,  Md., 

November  1,  1884. 

SiB:  I  have  the  honor  to  report  that  during  the  past  year  the  pre- 
scribed course  of  instruction  has  been  carried  out ;  that  forty-six  cadets 
completed  the  four  years'  course  in  June  last,  iive  ''  with  distinction" 
and  twenty-five  "with  credit,"  and  were  detached  from  the  Academy  to 
perform  two  years'  service  afloat.  Twenty  five  of  this  class  entered  as 
cadet-midshipmen,  and  twenty-one  as  cadet  engineers. 

The  usual  summer  practice  cruise  was  made  by  the  cadets  of  the  first, 
third,  and  fourth  classes,  in  the  sailing  ships  Constellation,  and  Dale. 
<>opie8  of  the  reports  of  the  commanding  officers  of  these  vessels  are 
forwarded  herewith,  marked  A,  and  B. 

The  cadets  of  the  second  class  were  retained  at  the  Academy  during 
the  summer  and  daily  instructed  in  mechanical  work  in  the  shops  of 
the  department  of  steam-engineering;  they  were  also  instructed  in 
running  and  managing  steam-launches,  managing  boats  under  oars,  and 
under  sails,  signaling,  steam-fleet  tactics,  howitz(irs  afloat,  target  prac- 
tice with  mortars,  machine  guns,  riflc^d  howitzers,  and  great  guns. 

Necessary  repairs  and  improvements  have  been  made  to  the  public 
buildings  and  grounds  as  far  as  practicable  during  the  year. 

Eighty-three  candidates  for  admission  presented  themselves  in  ^hiy 
and  June  last  and  eighty-one  in  September.  Of  this  number  one  was 
over  age,  one  withdrew,  one  was  refused  examination,  fifty -two  failed 
to  pass  the  required  mental  examination,  and  twenty-five  were  rejected 
for  physical  defects.  The  physical  defects  of  nine  were  waived  by  tlie 
Department.    Ninety-three  were  admitted  and  appointed  naval  cadets. 

Experience  has  shown  that  cadets  who  enter  the  Academy  in  May 
gain  a  great  advantage  over  those  who  enter  in  September,  and  I 
therefore  respectfully  recommend  that  hereafter  all  nominations  of  can- 
didates shall  be  made  by  the  4th  day  of  March,  and  that  all  candidates 
for  admission  shall  be  required  to  present  themselves  for  examination 
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between  tbe  15th  day  of  May  and  the  1st  day  of  Jnne.     This  woi 
necessitate  a  modification  of  section  1514,  Revised  Statutes. 

I  also  respectfully  renew  the  recommendation  made  in  my  last  report^ 
that  it  will  be  beneficial  to  the  Navy  and  to  the  cadets,  and  a  saving  of 
expense  to  the  Government,  to  so  modify  the  act  of  August  5, 1882,  that 
the  selection  of  cadets  who  are  to  fill  vacancies  in  the  lower  grades  of 
the  line  and  Engineer  Corps  of  the  Navy  and  of  the  Marine  Corps,  shall 
be  made  upon  the  completion  of  the  four  years'  course,  instead  of  nx>oii 
the  completion  of  the  six  years'  course. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

F.  M.  EAMSAY, 
Captairij  U,  8,  Navy^  8uperint€ndenL 
Hon.  W.  E.  Chandler, 

Secretary  of  the  Navy. 


cruise  of  the  constellation, 

United  States  Practice  Ship  Constellation, 

Annapolis  J  Md.y  August  31,  1884. 

Sir  :  T  have  the  honor  to  submit  the  following  rei)ort  of  the  practice 
cruise  of  this  vessel,  officered  as  follows:  Commander  N.  H.  Farqubar, 
commanding;  Lieut.  Walton  Goodwin,  execative  oflScer;  Lieut.  Jofau  F» 
Meiers, navigator;  Lieut.  E.  H.  Gheen,  watch  oflScer;  Lieut.  B.  B.  Barry, 
watch  officer ;  Lieut.  H.  O.  Kittenhouse,  watch  officer;  Lieut.  J.  C.  Cresap, 
watch  officer;  Ensign  A.  E.  Culver,  assistant  to  instructor  in  naviga- 
tion; Paymaster  Theo.  S.  Thompson,  Surgeon  John  C.  Wise,  P.  A.  Sur- 
geon J.  M.  Murray,  Chaplain  A.  A.  Mc  A  lister. 

On  Jmie  1>,  109  naval  cadets,  as  follows,  tifst  class,  20;  third  class, 
41;  fourth  class,  48,  were  embarked. 

June  16.  Sailed  from  Annapolis  and  worked  down  the  bay,  anchor- 
ing at  night;  finally  reached.  Fort  Monroe  June  23. 

June  25.  Sailed  from  Fort  Monroe,  but  on  account  of  bad  wea;ther 
anchored  in  Lynn  Haven  Bay  until  next  day. 

June  26.  Took  departure  from  Cape  Henry  and  stood  out  to  sea,  run- 
ning southeast  to  Gulf  Stream,  thence  gradually  working  north;  reached 
Portsmouth,  N.  H.,  9  p.  m.  July  16. 

In  Portsmouth  the  ship  was  moored  alongside  the  navy-yard. 

Rear  Admiral  C.  H.  Wells,  commanding,  and  the  officers  of  that  sta- 
tion, did  everything  to  make  our  stay  agreeable  and  instructive  for  the 
cadets.  The  dry-dock,  various  shops,  and  store-houses  were  visited,  and 
everything  explained  to  the  young  gentlemen  by  those  in  charge. 

The  ship  was  detained  several  days  by  the  honorable  the  Secretary 
of  the  Navy,  in  order  that  the  officers  and  cadets  might  participate  in 
the  reception  ceremonies  of  the  Greely  Relief  Expedition  on  shore. 
The  naval  cadets  went  as  an  infantrj^  battalion,  in  charge  of  Ensigik 
W.  F.  Fullam,  and  presented  a  very  creditable  appearance.  The  en- 
tire naval  force  of  1,2(M)  men,  consisting  of  naval  cadets,  marines,  sea- 
men, and  apprentices,  was  placed  under  my  command. 

August  6.  Sailed  from  Portsmouth,  reaching  the  bay  August  12,  and 
finally  Annapolis  August  28. 

The  weather  in  Portsmouth  was  cool  and  braeing,  and  I  think  we 
were  all  benefited  thereby.    At  sea,  both  in  going  and  returning,  con- 
tinuous damp  weather,  squally,  and  rains,  unusual  in  these  latitudes; . 
on  several  occasions  we  were  days  without  observations  of  the  sun.    A 
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moderate  gale  from  the  north  was  experienced  at  the  start;  tlie  sea, 
somewhat  roagh,  made  almost  all  the  cadets  sea-sick  for  a  few  days. 
It  also  rained  mostof  this  time,  which  did  not  make  it  more  comfortable. 
Much  fog  was  also  experienced  from  Cape  Cod  to  Davis's  Sonth  Shoal. 

The  routine  laid  down  in  the  instructions  has  been  carefully  carried 
out.  The  first  class  have  in  tui  n  performed  the  duties  of  captains  of 
the  top,  officers  of  tops,  officer  of  the  forecastle,  quarter-deck  duty, 
and  mates  of  gnn  and  berth  decks,  officers  of  boats,  and  frequently  in 
charge  of  the  deck.    They  seem  to  be  timid  aloft. 

The  third  and  fourth  classes  have  been  doing  seaman'sand  ordinary 
seaman's  duty  (except  cleaning  ship),  standing  watch  and  watch  at 
sea.  Both  classes  have  made  progress;  some  of  the  fourth-classmen, 
who  at  first  were  backward,  have  become  good  topmen.  At  first  the 
fourth  class  were  not  stationed  aloft,  but  since  leaving  Portsmouth 
many  have  been  so  stationed  at  their  own  request.  As  a  rule,  the  light 
sails  are  almost  entirely  handled  by  the  cadets. 

In  addition  to  the  usual  exercises  and  signal  drill  the  following  course 
of  instruction  for  each  week  has  been  carried  out : 

Week  ending  June  21,  1884. 

First  class. — Will  make  a  note  and  submit  on  Saturday,  the  manner 
of  bringing  to  a  chain,  heaving  up,  catting  and  fishing  an  anchor,  and 
securing  for  sea. 

Third  class. — All  standing  rigging,  manner  of  fitting,  and  order  in 
which  it  goes  over  mast-heads.    Sketch  a  lower  mast-head. 

Fourth  class. — Parts  of  the  ship,  masts,  yards,  and  sails.  Name  the 
gear  of  a  topsail  and  describe  its  use. 

Week  ending  June  28. 

• 

First  class. — Will  make  a  note  and  submit  on  Saturday  the  method  ot 
hoisting  in  a  steam-launch,  securing  yards,  &c. 

Third  class. — Reeve  running  rigging. 

Fourth  class. — Name  the  gear  of  courses  and  light  sails;  describe  use 
and  where  belayed  on  deck.  Knot  a  roi)oyarn;  tie  a  bowline;  running 
bowline  and  bowline  on  a  bight;  a  reef  knot;  a  half  hitch;  rolling 
hitch;  timber  hitch  ;  clove  hitch,  and  marling  hitch. 

Week  ending  July  5. 

First  class. — Will  make  a  note,  and  submit  on  Saturday, "  reefing  top- 
sails." 

Third  cIom. — Anchors  and  chains. 
Fourth  class. — Standing  rigging. 

Week  ending  July  12. 

First  class. — Will  make  a  note  on  tacking  and  wearing. 

Third  class. — Securing  anchors,  ready  for  letting  go,  and  for  sea. 

Fourth  class. — Standing  rigging  (repeated).  Make  a  wall-knot; 
doable  wall  and  crown ;  Mathew  Walker  knot ;  sheet  bend ;  carrick 
bend. 

Week  ending  July  19. 

First  class. — Will  make  a  note  on  Portsmouth  navy -yard,  describing 
I>arts  visited. 

mrd  class. — ^Make  a  sketch  of  '^  head  booms,"  showing  order  of 

rigging- 
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Fourth  class. — Make  a  sketch  of  jib  and  spanker,  naming  parte  and 
gear. 

Weel'  ending  July  26. 

First  clam. — Will  make  notes  on  navy-yard,  describing  parts  viaited. 
Third  class. — Make  a  sketch  of  main  yard ;  describe  bringing  chain 
to  capstan. 
Fourth  class. — Make  a  sketch  of  a  topsail,  naming  parts  and  gear. 

Week  ending  August  2. 

First  class. — Will  submit  notes  on  navy -yard,  describing  parts  vi^ted. 

Third  class. — Sketch  topmast  head,  showing  doublings  of  mast  and 
order  of  rigging.    Describe  reefing  topsails. 

Fourth  class. — Sketch  a  main^^ard  with  mainsail,  showing  and  naming 
gear. 

Week  ending  August  9. 

First  class. — Will  submit  notes  on  bending  and  unbending  sheet 
chains. 

Third  class. — Keeve  studding  sail  gear.   Make  up  a  topsail  for  bending. 

Fourth  class. — Nomenclature  of  Vlll-inch  gun  and  carriage.  Make 
an  eye-splice;  short  splice  and  long  splice. 

Week  ending  August  16. 

First  class. — Setting  and  taking  in  studding  sails. 
Third  class. — Make  a  sketch  of  starboard  foretop-gallant,  topmast, 
and  lower  studding  sails,  showing  lead  of  gear. 
Fourth  class. — Compass,  lead,  and  log  lines. 

Week  ending  August  23.  , 

First  class, — Transi)()rting  a  sheet  anchor. 

Third  class, — Tacking  and  wearinjn*,  with  compass  questions. 

Fourth  class. — (Jive  stations  and  duties  of  an  Vlll-inch  gun's  crew  at 
'•cast  loose  and  provide,"  "worm,"  "parcel,"  and  "serve." 

In  navigation,  taught  to  the  first  class  only,  much  has  been  done,  as 
you  will  see  from  the  following  schedule  of  work  : 

Jun^  16,  17,  and  IS. — The  adjustment  and  use  of  sextant;  use  of 
azimuth  compass.  Each  cadet  took  cross  bearings  three  times  daily 
while  under  way  and  once  while  at  anchor,  and  i)lotted  ship's  position 
on  chart.  Observed  bearing  of  O,  and  found  compass  error  by  time 
azimuth. 

June  10  to  June23  [Chesapeake  Bay). — Exercised* daily  infixing  ship's 
])()siti(>n  by  three  point  problem ;  angles  taken  by  sextant ;  astronomical 
triangle  and  definitions  in  nautical  astronomy  explained.  p]ivch  cadet 
constructed  a  Mercator  chart  of  the  bay  and  exi)lained  its  construotion. 
Worked  time  azimuth  for  comi)ass  error. 

June  25. — Plotted  ship's  position;  worked  time  azimuth  for  compass 
error;  instructed  in  difierent  sailings. 

June  26  (Lynn  Haven  Bay). — Found  course  and  distance  to  Nantucket 
Light. 

June  27  [at  sea). — Worked  dead  reckoning  and  meridian  altitude  of  ©. 

Ju7ie  28,  30;  July  1,  2  (at  sea). — Day's  work  daily  (a.  m.  or  p.  m.  time), 
sight  for  longitude,  meridian  altitude  0,  and  dea<l  reckoning.  Abbrevi- 
ations and  uses  of  charts  explained. 

July  3  (at  sea). — Sumner's  single  line  of  position,  cir.  cum.  meridian 
altitude  0. 
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July  5  to  July  8  {at  sea). — Meridian  altitude  0  daily.  Tbe  following 
sights  were  worked  out:  For  latitude  cir.  cum.  meridian  altitude  0, 
meridian  altitude  <[ ,  altitude  of  *  Polaris ;  for  longitude  a.  m.  and  p.  m. 
time  sights  ©,  time  sight  Ci  aud  time  sights  of  *  ^Arcturus  and  Spica. 

July  9  (at  sea). — Sumner's  double-line  position  hy  two  a.  m.  time 
sights,  meridian  altitude  0. 

July  10  (at  sea). — Sumner's  double-line  position  by  simultaneous  ob- 
servation of  0  and  C  for  longitude.    Meridian  altitude  0. 

July  11  (at  sea). — Sumner's  double-line  position  by  simultaneous  ob- 
servations of  two  stars  for  longitude.  Meridian  amplitude  ®,  and  am- 
plitude of  0  for  compass  error. 

July  14  (at  sea), — Sumner's  double-line  position  by  a.  m.  and  p.  m. 
time  sights  0  ;  meridian  altitude  0. 

July  15  (at  sea). — Same;  also  time  azimuth  for  compass  error. 

July  16  (at  sea). — Same. 

July  17  to  August  4  (Portsmouth^  N.  H.). — Each  cadet  worked  out  a 
sunset  table  for  the  port,  found  the  time  of  high  water  and  the  time 
the  sun  crossed  the  jirime  vertical  on  diflferent  days,  and  took  two  ob- 
servations with  sextant  and  artificial  horizon  for  chronometer-error  and 
rate.    Instructed  in  sailings  and  advantages  of  Sumner's  lines. 

August  6  (Portsmouthj  N.  H.). — Found  course  and  distance  to  Cape 
Henry  by  Mercator  and  middle  latitude  sailing. 

August  6  (at  sea). — Sumner's  double-line  position  by  2  a.  m.  time 
sights  meridian  altitude  0 . 

August  7  (at  sea). — Sumner's  double  line  by  two  observations  for  lati- 
tude <p^  and  €p^'  method  meridian  altitude  0. 

August  8  (at  sea). — Sumner's  double  line  by  one  observation  for  longi- 
tude and  one  for  latitude  qj'  and  cp"  circum  meridian  altitude. 

July  11  (at  sea). — Same ;  also  amplitude  of  0  for  compass  error.  When- 
ever Sumner's  lines  were  worked  out,  they  were  plotted  on  Mercator's 
charts,  constructed  in  note-books,  and  the  intersection  of  the  lines  car- 
ried to  noon. 

July  12  (Lynn  Haven  Bay), — Time  azimuth  for  compass  error.  Ad- 
jastnieats  and  optical  principles  of  sextant. 

July  13. — Same. 

July  14, 18  (Hampton  Roads). — General  review  of  work  gone  over. 

At  sea,  noon  and  latitude  was  reported  daily  to  the  officer  of  the  deck 
by  one  of  the  cadets.  Each  week  one  ca<let  was  detailed  as  assistant 
to  navigator,  and  was  instructed  in  regard  to  making  out  the  usual  me- 
teorological reports,  the  windintr  and  comparing  of  chronometers,  and 
the  other  daily  duties  of  a  navigator  at  sea. 

The  interest  manifested  in  the  navigation  work  by  the  cadets  has  been 
most  satisfactory. 

While  at  anchor  in  the  Patuxent  the  Dale  moored  ship  and  cleared 
hawse.  The  sheet  anchor  of  this  ship  was  let  go,  hove  up,  and  trans- 
ported to  its  place  by  means  of  the  yards.  The  first-class  men  of  both 
ships  were  present  on  these  occasions. 

It  affords  me  much  pleasure  to  say  that  the  officers  performed  their 
duty  with  zeal  and  intelligence,  and  were  untiring  in  their  efforts  in 
instructing  the  naval  cadets. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

N.  H.  FARQUHAB, 

Commander^  U.  8.  Navy^ 
Commanding  U.  8.  P.  8,  Constellation. 

Oapt  F.  M.  Ramsay,  U.  S.  N., 

Superintendent  United  States  Naval  Academy^  Annapolis j  Md. 
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CRUISE  OF  THE  DALE, 

U.  S.  Practice  Ship  Dale  (Third  Ratb), 
Off  the  Naval  Academy^  Annapolis^  Md.j  August  28, 1884. 

Sir  :  I  submit  the  followiug  report  of  the  sammer  practice  cruise  of 
this  vessel,  under  my  conGfrnaiul :  The  Dale  was  put  in  commission  on  May 
2(5,  at  Annapolis,  with  the  following-named  officers,  58  naval  cadets  (19 
of  the  first  class  and  39  of  the  third  class),  and  98  men  :  Commander  0. 

D.  Sigsbee,  commanding;  Lieut.  Albert  Ross,  executive  officer;  Iiient 
F.  M.  Wise,  navigator  and  instructor  in  navigation ;  Lieut.  R.  T.  Jasper, 
watch  officer;  Lieut.  Theod'dc  Porter,  watch  officer;  Lieut.  A.  O.  Dil- 
lingham, watch  officer;  Ensign  W.  F.  Fullam,  watch  officer;  Ensign  8. 

E.  Wood  worth,  assistant  instructor  in  navigation ;  Past  Assistant  Sur- 
geon D.  N.  Bertolette ;  Assistant  Paymaster  Eustace  B.  Rogers. 

Ensign  Woodworth  was  detached  June  3 ;  his  place  was  taken  by 
Ensign  Knapp  on  June  10.    The  cadets  were  embarked  on  Jane  9. 

Although  the  vessel  had  receutlj'  been  under  repairs  at  the  Norfolk 
navy-.\ard,  she  was  found  not  to  have  been  thoroughly  repaired,  and  I 
reported  so  to  you  in  a  letter  dated  June  15,  1884. 

We  left  Annapolis  inner  harbor  on  June  16,  in  company  with  the 
Constellation,  acting  under  your  orders  dated  June  12,  a  copy  of  which 
is  appended  hereto  and  marked  A.  On  our  arrival  at  Hampton  Roads, 
Va.,  on  June  lil,  I  received  telegraphic  orders  from  the  Secretary  of 
the  Navy  to  proceed  with  the  Dale  to  Norfolk.  A  copy  of  these  orders 
is  appended  hereto  and  marked  B.  On  June  21  the  Dale  was  towed 
to  the  Norfolk  navy-yard,  where  her  rudder  was  repaired,  and  an  in- 
spection was  made  of  her  hull  by  T.  D.  Wilson,  chief  constructor  of  the 
Navy.  We  were  towed  back  to  Hampton  Roads  on  June  23  by  the 
Naval  Academy  tender  Phlox,  and  found  the  Constellation  at  anchor 
there.  Before  leaving  Norfolk,  I  received  telegraphic  orders  from  yon 
to  proceed  on  the  cruise.  A  copy  of  these  orders  is  appended  and 
marked  C.  The  Constellation  put  to  sea  from  Lynnhaven  Bay  on  Jane 
26,  but  a  heavy  gale  of  wind  set  in  soon  after  she  had  passed  oatside 
the  capes  of  the  Chesapeake,  and  the  Dale  remained  at  anchor  near 
Hampton  Roads.  On  June  30  we  put  to  sea  and  cruised  to  the  north- 
ward, for  the  most  part  between  Nantn<*.ket  and  the  northern  and  west- 
ern limits  of  the  Gulf  Stream,  as  shown  by  the  track  chart  accompanying 
this  re]>ort.  In  the  main,  the  weather  was  made  very  disagreeable  by 
rain,  log,  and  overcast  skies. 

We  arrived  in  Portsmouth  lower  harbor  on  July  16,  and  were  towed 
to  the  navy -yard  on  the  following  day  by  the  United  States  tug  Leyden. 
On  the  17th  the  Constellation  was  also  towed  to  the  yard,  that  vessel 
having  arrived  on  that  day.  While  at  the  navy  yard,  the  cadets  per- 
formed the  various  duties  i)ertaining  to  the  routine  and  port  drills,  and 
visited  the  several  dipartments  of  tlie  yard. 

The  practice  ships  were  detained  at  Portsmouth  beyond  the  day  orig- 
inally set  for  sailing.  This  was  done  by  order  of  the  Secretary  of  the 
Navy,  then  present,  in  order  that  the  .officers  and  cadets  might  co- 
operate with  the  citizens  of  Portsmouth  and  with  the  North  Atlantic 
fleet  in  the  ceremonies  attending  the  reception  of  Lieutenant  Greely, 
and  the  Arctic  fleet,  under  Commander  Schley. 

While  at  Portsmouth,  we  were  fitted  with  a  new  main  topmast  and  a 
new  main-Ciip. 

On  July  31  Naval  Cadet  Burnstine,  of  the  first  class,  was  granted  sick 
leave  until  September  29. 

We  put  to  sea  from  Portsmouth  on  August  5,  one  day  in  advance  of  the 
Constellation,  and  made  the  best  of  our  way  to  the  cai)es  of  the  Ghesa- 
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peake.  The  weather  daring  nearly  the  whole  passage  was  exceedingly 
disagreeable.  We  had  heavy  baffling  squalls,  thick  weather,  moderate 
gales  of  short  duration,  and  ver^'  few  observations  for  position.  On  ac- 
count of  heavy  weather  we  put  into  Lynn  Haven  Roads  on  August  12, 
finding  the  Constellation  at  anchor  there,  she  having  arrived  earlier  on 
the  same  day. 

From  August  13  to  August  18  the  vessels  were  at  anchor  in  Hampton 
Roads.  Since  then  they  have  been  working  up  the  baj',  anchoring  each 
night  in  company.  We  arrived  off  the  Naval  Academy  at  7.50  a.  m. 
to-day. 

During  the  cruise  we  have  followed  the  excellent  published  routine 
as  closely  as  the  state  of  the  weather  has  permitted,  and  I  think  the  re- 
salts  of  the  cruise  will  be  found  satisfactory.  Lieut.  Albert  Koss  and 
the  other  officers  of  the  vessel  have  given  me  hearty  support  and  have 
spared  no  pains  to  make  the  cruise  successful.  A  i)Ieasanter  cruise,  so 
far  as  pertains  to  my  relations  with  the  officers,  both  private  and  offi- 
cial, it  would  be  difficult  to  imagine.  The  cadets  have  distinguished 
themselves  as  a  body  by  hard  work  and  good  nature,  and  the  cadets  of 
the  first  class  especially,  seem  to  have  set  a  high  standard  of  respecta- 
bility, 80  far  as  I  can  judge  by  my  own  observations  and  the  reports 
that  have  reached  me.  Only  one  cadet  has  made  himself  remarkable 
by  defiant  misconduct,  and  his  case  has  been  reported  to  you  for  such 
action  as  you  may  see  fit  to  take. 

The  following  is  a  statement,  under  general  headings  only,  of  the 
work  covered  in  the  practical  instruction  of  cadets  during  the  cruise. 

EMPLOYMENT   OF  NAVAL  CADETS. 

First  class. — Seamanship^  gunnery  drills,  dtc. — In  charge  of  the  deck, 
making  and  taking  in  sail,  tacking,  wearing,  box-hauling,  chapeling, 
missing  stays,  heaving  to,  getting  casts  of  deep-sea  lead,  trawling  for 
deep-sea  specimens,  shifting  sails,  reefing  and  shaking  out  reefs,  i*eev- 
ing  off  gear,  sending  up  and  down  light  yards  and  masts,  mainto])mast 
cap  and  cross  trees,  top-mast,  lower  yard,  and  lower  cap ;  the  various 
evolutions  in  port,  boat  duty,  as  officers,  and  as  coxswains;  midshipmen 
of  quarter-deck,  and  forecastle,  mates  of  gun  and  berth  decks,  and  holds 
and  hull ;  aid  to  captain  and  navigator,  and  as  petty  officers,  officers  of 
gangway,  divisions,  &c. ;  gun,  company,  pistol,  small-arm,  and  battal- 
ion drills,  general  quarters,  day  and  night,  in  port  and  at  sea;  clear 
ship  for  action,  target  practice  at  sea,  under  way;  fire  quarters  and 
abandon  ship ;  journals  and  notes  on  visits  to  the  difi'erent  departments 
of  the  navy-yard,  Portsmouth,  N.  H.;  visits  to  dry -dock  and  monitor 
Passaic  while  in  the  dock  and  shops  at  Norfolk  navy  yard  ;  in  signals, 
sending  and  receiving  messages  by  the  Army  and  general  service 
codes ;  anchoring  and  getting  under  way,  mooring  and  unmooring,  clear- 
ing hawse,  carrying  out  and  letting  go  a  kedge  anchor :  transportation 
and  stowing  of  a  sheet  anchor.  In  general,  all  the  routine  and  other 
work  pertaining  to  a  cruise  under  sail,  with  the  usual  visits  to  port. 

OCkird  class, — Notes  on  all  of  the  standing  and  running  rigging,  fore 
and  aft,  on  all  masts,  yards,  and  head-booms,  on  all  sails,  ground- 
tackle,  and  fish-boom ;  bringing  chain  to  capstan  and  bitting  chain  ; 
stowage  and  securiug  of  bower  anchor,  mooring  and  unmooring,  and  in 
signal  code,  flags,  and  systems;  notes  on  Myer's  signals,  with  much 
practice  in  signaling;  exercise  at  evolutions  of  ships,  at  helm  and 
aloft;  special  exercise  on  mizzen,  and  in  loosing  and  furling,  reeling, 
shaking  out  reefs,  bending  and  unbending,  on  spare  yard  rigged  as  a 
topsail  yard,  at  great  guns,  small-arms,  pistols,  company  and  batallion 
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drills,  in  boats,  &c. ;  exercises  in  knotting  and  splicing,  making  ap  sails, 
and  reeving  gear,  boxing  the  compass,  marking  lead  and  log  lines,  heav- 
ing lead  and  log,  steering,  &c. ;  all  duties  except  cleaning  ship  ;  notes 
accompanied  by  numerous  and  in  many  cases  elaborate  sketches. 

NAVIGATION,  ETC. 

First  class, — Adjustment,  use,  and  care  of  sextant,  and  practice  in 
taking  vertical  and  horizontal  angles ;  use  of  azimuth  compass  in  tak- 
ing bearings  of  sun  and  terrestrial  objects  j  fixing  ship's  position  by 
simultaneous  bearings  or  angles  (including  use  of  danger  angle) ;  find- 
ing distance  of  objects  on  shore  by  bow,  beam,  or  quarter  bearings,  or 
successive  bearings  in  connection  with  tables ;   notes,  with  sketches  on 
aids  to  navigation,  buoys,  beacons,  lights,  and  light-ships,  and  how  to 
distinguish  and  use  them  ;  individual  instruction  and  practice  in  pilot- 
age from  time  to  time  as  occasion  ofi'ered ;  finding  time  of  sunset  by 
use  of  tables,  and  instruction  in  method  by  time  sight ;  finding  tim 
of  high  water,  and  which  of  two  daily  tides  is  higher;   finding  chro- 
nometer error  by  single  altitude  data  given;  dead -reckoning;  nieiidian 
altitude  of  sun,  and  deviation  of  constant;  latitude  by  ^',  <P"  method, 
with  form  given  to  explain  deviation  of  H.  A.,  when  an  aliitade  of 
moon,  star,  or  planet  is  observed,  time-sights  of  sun,  moon,  and  stars, 
and  finding  time  when  sun  is  on  prime  vertical ;  time  azimuth  for  find- 
ing compass  error.    All  observations  out  of  the  meridian  were  worked 
for  two  results  to  give  a  Sumner's  line  of  bearing.    Instruction  and 
practice  in  working  back  from  noon  latitude,  and  forward  from  longi- 
tude of  a.  m.  time-sight  to  find  position  at  noon ;  finding  noon  position 
by  the  intersection  of  a.  m.  and  p.  m.  ^'',  (^'  observations,  plotted,  on 
Mercator  chartlet,  and  worked  forward  and  back,  respectively,  for  ran 
to  noon ;  instruction  in  principle  find  practice  in  construction  of  Mer- 
cator chartlets,  and  plotting  Sumnerlinesand  compass  bcariiigson  them; 
sketch  of  shore  from  Fort  Monroe  to  Back  River  light  from  instruction 
in  principles  of  sketching  given  class  by  commanding  officer;  Buckner's 
method,  construction  and  use  of  tables. 

I  have  the  honor  to  be,  very  respectfullv,  your  obedient  servant, 

O.  D.  SIGSBEB, 
Commander  J  Commanding. 

Oapt.  F.  M.  RA3ISAY,  U.  S.  K, 

Swperintendent  of  the  Naval  Academy, 


A. 

United  States  Xaval  Academy, 

Annapolis^  Md,^  June  12, 1884. 

Sir:  As  soon  as  the  ship  under  your  command  is  ready  for  sea  yon 
will  proceed  on  the  summer  cruise. 

Circumstances  permitting,  I  desire  that  you  shall  arrive  at  Ports- 
mouth, N.  n.,  about  July  17.    Sail  again  July  31,  enter  Chesapeake  Bay 
about  August  14,  and  arrive  at  Annapolis  August  28. 
Keep  me  advised  of  your  movements  when  possible. 
Very  respectfully,  your  obedient  servant, 

F.  M.  RAMSAY, 
Captain  U.  8.  jY.,  Superintendents 
Commander  C.  D.  Sigsbee,  U.  S.  N., 

Commanding  U,  8.  8.  Dale,  off  Naval  Academy. 
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Washington,  D.  C,  June  18, 1884. 

Proceed  with  the  Dale  to  the  Norfolk  yard  immediately.    Acknowl- 
edge receipt  of  this. 

WM.  E.  CHANDLER, 

Secretary. 
Commanding  Officer  U.  S.  S.  Dale, 

Fort  Monroe^  Va. 


C. 

Annapolis,  Md.,  June  23, 1884. 

Proceed  on  cruise  when  you  get  away  from  navy -yard.    Stop  at  Old 
Point  for  mail. 

F.  M.  RAMSAY, 

JSuperintendent. 
Commander  Sigsbee, 

Commanding  Dale,  Navy-Yard,  Norfolk^  Va. 


Estimates  of  appropriations  required  for  the  service  of  the  fiscal  year  ending  June  30,  1886, 

by  the  United  States  Naval  Academy, 


Detailed  objects  of  expenditure,  and  explanation. 


United  States  Naval  Academy, 
for  pat  of  pbofrbsors  and  others. 

One  professor  of  mathematics  and  one  of  chemistry,  at  $2,500  each  (appro- 
priated)   

One  professor  of  En^clish  studies,  history  and  law,  one  professor  of  phys- 
ics, and*  one  of  Spanish  and  French,  at  $2,200  each  (appropiiated) 

One  assistant  professor  of  Enjilisb  studies,  history,  and  law,  four  of  French, 
and  one  of  drawing;,  at  $1,800  each  (appi-opriated)  

One  sword-master,  at  $1,500  (appropriated)  .- 

Two  assistant  sword-masters,  at  $1,000  each  (appropriated) 

One  boxinjc-master  and  gymnast,  at  $1,200  (appropriated) 

One  assistant  librarian,  at  $1,400  (appropriated) 

One  secretary  of  the  Naval  Academy,  at  $1,800  (appropriated) 

Three  clerks  to  the  Superintendent,  at  $1,200,  $1,000,  and  $800,  respectively 
(appropriated) 

One  clerk  to  the  commandant  of  cadets,  at  $1,200  (appropriated) 

One  clerk  to  pay  officer,  at  $1,000  (appropriated)  

One  dentist,  at  $1,600  (appropriated) 

One  baker,  at  $600  (appropriated) 

One  mechanic  in  department  of  physics  and  chemistry,  at  $730  (appropri- 


ated) 


One  cook,  at  $325  50  (appropriated) , 

One  messenger  to  Superintendent,  at  $600  (appropriated) 

One  armorer,  at  $529.50  (appropriated)    

One  jninntT's  mate,  at  $4^.50  (appropriated) 

One  quarter-gunner,  at  $409.50  (appropriated) 

One  coxswain,  at  $469.50  (appropriated) 

One  seamsn  in  department  oi  seamanship,  at  $349.50  (appropriated) 

One  attendant  in  department  of  astronomy  and  one  in  department  of  phys- 
ics and  chemistry,  at  $25  per  mouth  each  (appropriated) I 

*  Heretofore  appropriated  for  professor  of  Spanish  only. 
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5,  000  00 

6,  600  00 

10,  800  00 

1,  500  00 

2,  000  00 
1,  200  00 
1,400  00 
1,  800  00 

3,  000  00 
1, 200  00 
1,  000  00 
1,  600  00 

600  00 

730  00 
325  50 
600  00 
529  ,50 
469  50 
409  50 
469  50 
349  50 

600  00 
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Eatimatea  of  appropriations  required  by  the  United  States  Naval  Academy — Continaed. 


Detailed  objects  of  expenditure,  and  explanatione. 


FOR  PAT  OF  PR0FKSS0B8  AND  OTHERS— Continued. 

Six  attendants  at  recitation  rooms,  library,  store,  chapel,  and  offices,  at 

$20  per  month,  each  (appropriated) 

One  band  master,  at  $528  (appropriated) 

Twenty -one  first-class  musicians,  at  $348  each  (appropriated/ 

Seven  second-class  musicians  at  $3U0  each  (appropriated) 


^Additional  pay  to  second  and  third  clerks  to  Superintendent,  at  $200 
each  (submitted)    

tOiie  roessman,  at  $288  (submitted) 

{Additional  pay  for  niechaiiic  in  department  of  physics  and  chemistry, 
so  that  he  may  receive  $3.50  per  day  (submitted) 

§Additional  pay  to  six  attendants  at  recitation  rooms,  library,  store, 
chapel,  and  ofnces,  at  $5  per  month  each  (submitted) 

llOue  messenger  to  commandant  of  cadets,  at  $300  (submitted) 


FOR  PAY  OF  WATCHMKN  AND  OTHERS. 

One  captain  of  the  watch  and  weieher,  at $2.50  per  diem  (appropriated). . 

Four  watchmen,  at  $2  per  day  each  (appropriated) 

One  oreman  of  the  gas  and  steam-heating  works  of  the  Academy,  at  $5 

per  day  (appropriated) 

Ten  att'endants  at  gas  and  steam-heating  works;  one  at  $3,  one  at  $2.50, 

and  eight  at  $2  per  day  each  (appropriated) 
flit  -  ■ 


One  steam -pipe  fitter,  at  $600  (appropriated) 
One  foreman  of  Joiners,  one  foreman  of  paintera,  and  one  foreman  of  ma- 
sons, at  $3.50  per  day  each  (appropriated) 

One  mason,  at  $3  per  day  (appropriated) 


Two  joiners  and  one  painter,  at  $2.50  per  day  each  (appropriated) 

One  tinner,  one  gas  fitter,  and  one  blacksmith,  at  $2.50  per  day  each  (ap- 
propriated)  


FOR  PAY  OF  MECHANICS  AND  OTHERS. 


One  mechanic  at  work-shop,  at  $2.25  per  day  (appropriated) . 
One  master  laborer  to  keep  public  grounds  in  oraer,  at  $2. 


.28  per  day  (ap- 
propriated)    

Fourteen  laborers  to  assist  in  same ;  three  at  $2  per  day,  and  eleven  at 
$1.50  per  day  each  (appropriate<l) 

One  laborer  to  superintend  quarters  of  cadets,  at  $2  per  day  (appropri- 
ated) 


Twenty  servants  to  attend  and  keep  in  order  the  quarters  of  cadets  and 
public  buildings,  at  $20  per  month  eacli  (appropriated) 


^  Additional  pay  to  twenty  servants  to  attend  and  keep  in  order  the 
quarters  ol  cadets  and  public  buildings,  at  $5  per  month  each  (sub- 
mitted)   


FOE  PAY  OP  EMPLOYES  IN  DEPARTMENT  OP  STEAM  ENOINBERINO. 

One  master  machinist,  one  boiler-maker,  and  one  pattern-maker,  at  $3.50 

per  day  each  (appropriated) 

Two  machinists  and  one  blacksmith,  at  $2.5D  per  day  each  (appropriated) . 
Four  laboreis,  at$1.50  per  day  each  (appropriated) 


IfOne  molder,  at  $2.50  per  day  (submitted) 


1,440  00 

528  00 

7,308  00 

2,100  00 


400  OO 
288  00 

365  50 

360  00 
300  00 


'   913  60 
2,920  00 

1,825  00 

7,847  50 
600  00 

3,286  50 

939  00 

2,347  50 

2,847  50 


704  25 
832  20 

7, 510  50 
780  00 

4,800  00 


14, 576  95 
i,200  00 


8,286  50 
2, 347  50 
2,034  00 


7,668  eo 
782  50 


{3  ee  ^  < 

Sg*g 
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53, 560  M 


1,718S$ 


65,273S$ 


28,025  5» 


16^776  95 


8,450  6» 


*  The  duties  performed  bv  the  second  and  third  clerks  to  the  Superintendent  are  ftdly  worth  the 
additional  compensation  submitted. 

t  A  messman  lias  been  allowed  for  twenty-eight  years ;  it  was  omitted  from  the  appropriation  for  the 
fiscal  year  ending  June  30, 1883,  through  a  misunderstanding. 

*  l?his  position  requiren  a  skilled  mechanic  and  instrument  maker. 

^  These  men  are  ubligod  to  clotlie,  board,  and  lodge  themselves,  and  cannot  do  so  on  less  than  $25 
per  month. 

II  A  mes^tenger  is  a  nocessity  to  the  officer  filling  the  position  of  commandant  of  cadets. 

^  A  molder  has  been  allowed  for  sixteen  years,  except  the  past  two  years.  The  services  of  a  m<dd«r 
annecessary. 
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EtHmaU*  of  approprialiont  required  bg  tke  UnUeA  Staltt  Xaval  Aoadmiy — CoctlDDed. 


DeUiled  oltlecta  of  di 


'odltorei  u^  DipUiiAtloiu 


For  BpoeflsarT  repHlra  of  nnblici  buUdioKip  pavemonU,  vliiLrToa.  onJ 
wans  Incloalng  Ibfl  jcruunds  of  tlie  Nunl  Aouleny.  kod  for  imprOTe- 
loenti.  tepiln.  Bul  ruroltare  and  HiturM  (appivprUtedJ 


■Incloni  (appraprUlrdl  . 
for  KHUM  i^  Baud  of  Vb 

'AddltUHUl  f«  I 


ct  books,  for  ass  of  la- 
imT  (ftnpropriBlBd)  -,.. 


rot  pnnibuc  of  obamkal*,  apMniaii.  and  luainunenta  Id  dapartmrnta  of 
pbyaloa  and  iibeBiUtnr,  and  lor  rajialraofaaiiui  (appraprUled) 

For  pnTFbaaa  of  gu  and  aUam  maoblnaiy.  Ueun  pipe  and  BMiuga,  rent, 
sfbaDdlDin  fnr  lbs  ue  of  Iba  Aoadamj,  freliiht,  nutage,  watsr,  moalo, 
,  -.  -_j  ... ... .  ._.. .^  onlfornia  for  tba  baodameti. 


Bnaii-al  ud  aatnm 


,, , an;  Dthar  approprJaLlan  (approprtatfld) 

»ln  ihed(<|>artmfOtor*teein  mirtiiMiiDe  {appropilated).. 
Fur  ouInriaU  far  rBpalraln  accaoi  loiichinsrj  (appropriat«a) 


Ml.     5jl! 
Illll    ill! 


or  BlKbt  yean  was  M 
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Paj  of  profe* 
Pay  of  watob 
Pajof  mecba 
Pay  of  eupkii 
Kepain  aod  fi 
Fori  far  baatt 
Csetlngeiit  ei 

Total  ai 
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No.  4.— BUREAU  OF  7AED8  AND  DOCKS. 


Bureau  of  Yards  and  Docks, 

Kavy  Department, 
Washington^  D.  C,  November  8, 1884. 

Sir:  The  folio wiug  report  of  the  operations  of  this  Bureau  for  the 
fiscal  year  ending  June  30, 1884,  is  respectfully  presented,  accompanied 
by  (and  forming  a  part  of  said  report)  tabulated  statements  of  the  ex- 
penditures and  estimates  from  the  commandants  for  the  fiscal  year  end- 
ing June  30,  1886. 

From  these  statements  it  will  be  seen  that  the  gross  amounts  esti- 
mated are  as  follows : 

For  works  of  improvements $7, 754, 721  37 

For  repairs  aud  preservation 1, 159, 836  69 

For  general  maintenance 566, 841  53 

For  civil  establishment 49,264  85 

Grand  total 9,530,663  84 

Sheets  Nos.  7  and  8  present  in  detail  the  objects  for  which  the  esti- 
mates are  made  under  the  twa principal  heads  of  ^'  general  mainteoanoe" 
and  *' repairs  and  preservation,"  while  sheet  No.  6  presents  in  detail  the 
objects  of  " improvements"  as  estimated  for. 

Considering  the  very  limited  appropriations  under  which  the  navy- 
yards  have  been  operated  for  the  past  few  years,  I  am  of  opinion  tiiat 
the  estimates  under  the  two  heads  "general  maintenance/' and  '^repairs 
and  preservation,"  are  not  much,  if  any,  in  excess  ot*  the  actual  require- 
ments  to  nyaintaiu  the  ordinary  requirements  of  the  yards,  and  to  make 
good  the  deterioration  of  enforced  neglect. 

Under  the  heads  of  the  various  yards,  I  shall  respectfully  present 
my  views  on  such  of  the  estimates  as  seem  to  me  deserving  of  special 
mention.  I  deem  it  only  i)roper  to  say  here  that  in  my  opinion  the 
limited  appropriations  of  the  last  few  years  have  been  devoted  to  such 
work  as  presented  the  most  immediate  and  pressing  necessity,  but  of 
necessity  leaving  much  undone  that  should  have  been  done,  and  I  would 
farther  say  that,  in  all  important  matters  looking  to  the  economical  ad- 
ministration of  the  affairs  of  the  Bureau,  it  has  almost  without  an  ex- 
(leption  been  cheerfully  assisted  by  the  commandants  of  the  various 
yards. 

NAVY-YARD,  PORTSMOUTH,  N.  H. 

Among  the  items  for"rej)airs  and  ])reservation"  at  this  navy-yard 
will  be  found  one  of  $20,000  for  dry-dock.  This  sum  will  be  absolutely 
required  to  ])ut  the  fioating  dry-dock  and  ways  in  thoroughly  service- 
able condition,  and  I  deem  it  of  so  much  importance  that  I  would  rec- 
ommend this  amount  to  be  taken  from  the  general  appro])riatiou  of 
''  repairs  and  preservation,"  and  made  a  special  one,  under  the  head  of 
'^  imi)r()veinents,"  to  be  made  available  as  soon  as  j^assed,  in  order  that 
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the  work  of  repairs  to  this  important  and  valuable  adjuDct  may  be  com- 
menced before  deterioration  progresses  further. 

Under  the  head  of  "  improvements"  at  this  yard  is  an  item  of  $25,000 
for  '*  water- works."  The  many  steam  generators  furnishing  power  to 
the  various  mechanical  industries  of  this  yard  are  mainly  dependent 
for  their  supply  of  water  upon  two  ponds,  of  limited  area,  upon  Seavey's 
Island.  These  ponds  are  supplied  partially  from  springs,  but  mainly 
ft'om  rains.  The  superficial  area  of  the  largest  and  the  principal  of 
these  two  ponds  has  been  so  extended  by  alluvial  deposits,  and  by  the 
rank  growth  of  weeds  and  grasses,  as  to  very  seriously  reduce  its  stor- 
age capacity,  while  at  the  same  time  very  largely  increasing  its  evap- 
orating surface.  It  should  be  dredged,  and  its  confining  embankment 
be  raised.  The  supply  of  water  is  now  barely  sufficient  for  the  limited 
operations  of  the  yard,  and  should  an  emergency  arise  requiring  the 
operation  of  the  entire  steam-power  of  the  yard,  water  would  have  to  be 
brought  in  tanks  or  casks  from  some  miles  up  the  Piscataqua  River,  at 
a  very  heavy  cost  in  time,  labor,  and  money,  and  with  very  doubtful 
resalts. 

NAVY-YARD,  BOSTON,  MASS. 

During  a  portion  of  the  fiscal  year  embraced  in  this  report  the  op- 
erations of  this  yard  have  been  carried  on  under  an  appropriation  for 
"closed  navy -yards,''  but  the  portion  of  this  appropriation  which  could 
be  allotted  to  it  being  inadequate,  it  has  been  helped  out  from  other  ap- 
propriations. 

The  anomalous  position  of  this  navy  yard  places  me  under  some  em- 
barrassment as  to  what  to  recommend  ;  but  assuming  that  it  is  not  to  be 
abandoned,  but,  on  the  contrary,  to  be  eventually  restored  to  its  former 
condition  of  efficiency,  and  indeed  to  a  point  beyond,  commensurate 
with  the  needs  and  requirements  of  the  new  Navy  which  it  is  to  be 
hoped  the  liberality  of  Congress  may  soon  create,  I  respectfully  rec- 
ommend specially  the  following  items  under  appropriation  "repairs 
and  preservation,"  yard  buildings,  wharves,  bridges,  &c.,  roads,  walks, 
gutters,  &c.,  cranes,  scows,  and  derricks,  dry-dock,  as  being  of  primary 
importance. 

Of  the  works  estimated  for  under  the  head  of  "  improvements,"  all  are 
of  such  primary  importance  to  the  efficiency  of  a  first-class  yard  that 
I  only  hesitate  in  recommending  all,  Ibecause  of  the  amount  involved. 

Of  these  "  improvements,"  the  most  important  seems  to  me  to  be  the 
"iron-platers'  shop"  "relaying  of  water-pipes" — the  bad  condition  of 
the  present  underground  service  involving  great  waste — "  cart  shed" — 
necessary  for  the  proper  bare  and  preservation  of  yard  vehicles — 
"floating  gate  to  dry-dock," and  the  "  rebuilding  of  wharves." 

Repairs  to  the  dry-dock  are  provided  for  under  the  appropriation 
"repairs  and  preservation,"  but  the  new  gate  is  asked  for  under  the 
head  of  "  improvements." 

This  dock  has  a  pair  of  swinging  gates,  and  a  caisson.  The  former 
have  not  been  used  for  numy  years,  owing  to  their  decayed  and  unsafe 
condition.  The  caisson  is  also  in  bad  condition,  and  it  will  soon  become 
necessary  to  put  it  out  of  service,  which  will  render  the  dock  useless. 
One  gate  is  not  enough  for  the  dock,  and  I  strongly  urge  an  appropria- 
tion for  a  "new  caisson,"  or  a  pair  of  turning  gates,  preferably  the 
former,  as  more  convenient  in  use,  and  less  liable  to  disarrangement. 
With  two  caissons  the  danger  of  accident  is  lessened. 

The  rebuilding  of  the  wharves  I  deem  of  great  importance.  The 
wharf  facilities  are  inefficient  for  a  first-class  yard  in  active  operation, 
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and  what  we  now  have  are  in  a  dangerous  condition ;  on  some  of  tl 
a  horse  and  cart  cannot  be  trusted. 

With  the  prospective  increase,  or  more  properly  the  building:,  of  i 
new  Navy,  the  docking  facilities  of  this  yard  will  be  found  ioadf 

The  substitution  of  a  modern  derrick  in  place  of  the  present  ant     aa 
and  inadequate  sheers  for  lifting  heavy  weights,  is  a  matter  that  wui 
require  serious  consideration  in  connection  with  the  rebuilding  of- 
Navy.    The  capacity  of  the  present  sheers  is  believed  to  be  not  exceea* 
ing  70  tons. 

There  are  modern  guns  far  exceeding  this  weight. 

The  estimates  from  the  navy-yard,  Boston,  for  two  additional  dry-do 
are  $2,455,200.    No  estimate  is  presented  for  a  new  derrick,  but  it  wot 
probably  cost  from  $50,000  to  $GO,iiOO.    These  two  items  are  presents 
not  as  objects  of  immediate  necessity,  but  as  contingent  upon  the  future 
action  of  Congress  in  the  retention  of  the  yard  and  rebuilding  of 
Navy. 

NAVAL  STATION,  NEW  LONDON,  CONN. 

No  work  has  been  done  at  this  station  during  the  fiscal  year,  and  no 
expenditures  made,  except  such  as  have  been  necessary  to  the  care  of 
the  public  proi)erty  and  maintaining  communication  between  the  sta- 
tion and  city  of  New  London,  from  which  place  all  supplies  are  drawn. 
The  total  of  expenditures  tor  these  purposes  has  been  $4,042.55,  and  for 
the  fiscal  year  ending  June  30,  1886,  it  is  estimated  that  there  will  be 
required  a  total  of  $6,850,  viz :  $1,200  under  **  repairs  and  preservation' 
and  $5,650  under  "general  maintenance.''  This  increased  amount  is 
asked  for  that  proper  care  may  be  taken  of  the  public  property  pertain- 
ing to  the  station. 

I  respectfully  renew  my  recommendation  of  last  year,  that  if  nothing 
is  to  be  done  in  the  way  of  developing  the  possibilities  of  this  station 
all  the  j)ortal)le  property  be  transferred  to  some  other  yard,  or  sold,  and 
the  station  left  in  charge  of  one  or  two  reliable  watchmen,  one  of  whom 
shall  at  all  times  be  present. 

NAVY-YARD,   NEW  YORK. 

The  works  of  improvement  at  this  yard  were  the  intercepting  sewer, 
dredging,  and  rebuilding  of  dry -dock  caisson,  for  which  there  was  an 
a])i)ropriation  of  $150,000. 

"The  new  sewer  as  completed  is  a  great  im])rovement.  The  filthy 
sewage  of  a  large  city  area,  heretofore  discharged  into  the  sluggish 
waters  of  the  Wallabout  in  the  immediate  neighborhood  of  the  working 
part  of  the  yard,  is  now  carried  to  the  Easf  Kiver,  where  it  is  quickly 
so  diluted  as  to  be  inollensive,  and  where  the  swift  tidal  currents  will, 
it  is  believed,  prevent  any  great  accumulation  of  deposit.  A  marke<l 
and  most  favorable  change  in  the  character  of  the  water  along  the 
wharf  front  immediately  followed  the  comi>letiou  of  this  new  sewer.^ 

From  the  water-front  of  this  yard  there  has  b(*en  removed  by  dredg- 
ing 205,801)  cubic  yards  of  material,  at  a  cost  of  24f  cents  per  cubic  yard, 
as  i)er  contract. 

The  dry-dock  caisson  has  been  practically  rebuilt,  at  a  cost  of 
$20,814.72. 

Of  the  appropriation  of  $50,000  made  for  the  improvement  of  the  cob 
dock,  the  small  sum  of  $2,6;i(>.G3  has  been  expended  for  pay  of  draughts- 
man in  making  plans  and  for  materials  and  labor  in  rei)airing  the  bridge 
leading  from  the  yard  to  the  cob  dock.     Under  your  instructions  no 
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other  expenditure  from  this  fund  was  to  be  made  except  in  the  direction 
of  a  comprehensive  plan  for  the  general  improvement  of  the  cob  dock. 
Such  a  plan  was  made,  and  received  the  approval  of  the  Bureau  and 
yourself. 

This  plan  embraced  as  a  primary  feature  the  construction  of  a  solid 
bridge  or  causeway  between  the  yard  and  the  cob  dock. 

The  question  of  our  right  to  erect  a  permanent  structure  which  would 
interfere  with  the  water  travel  through  the  Wallabout  channel  having 
come  up,  it  was  decided  to  do  nothing  until  this  point  was  settled.  It 
not  having  been  settled  at  the  end  of  the  fiscal  year  ending  June  30, 
1884,  the  balance  of  the  appropriation,  viz,  $47,303.37,  reverted  to  the 
Treasury,  but  Congress  at  its  last  session  reappropriated  this  amount, 
and  it  is  now  to  our  credit  for  this  fiscal  year. 

Bepairs  more  or  less  extensive  have  been  put  upon  thirty-eight  of  the 
buildings  in  the  yard,  as  also  ui)on  the  wharves,  roads,  drains,  fences, 
&c.  The  funds  available  for  this  description  of  work  have  been  so  in- 
adequate, much  of  it  has  necessarily  been  very  slight  and  superficial. 
There  is  much  to  be  done  in  the  way  of  repairs. 

Estimates  are  presented  for  the  following  works  of  improvement: 
General  storage  for  yards  and  docks,  $85,000 ;  boiler-shop  wing  to  ma- 
chine-shop, $123,935;  shipwrights'  shed,  $14,000;  dry-dock  caisson, 
$30,000;  repairs  to  dry-dock,  $125,000;  two  timber  dry-docks,  $1,200,- 
000. 

The  great  need  of  a  building  for  storage  purposes  is  self-evident,  when 
materials,  tools,  and  appliances  of  every  kind  are  found  stored  about 
in  odds  and  ends  of  places,  many  exposed  to  the  vicissitudes  of  weather, 
and  all  more  or  less  exposed  to  injury  and  depredation. 

The  boiler-shop  wing  to  the  machine  shop  is  simply  the  carrying  out 
of  the  original  plan  of  this  building,  and  is  deemed  necessary  for  the 
efficient  operations  of  the  department  of  steam  engineering. 

The  shipwrights'  shed  is  needed  for  facilitating  the  work  in  construc- 
tion department,  especially  that  upon  vessels  undergoing  repairs  in  the 
dry-dock.  The  present  structure  is  past  repair,  is  useless — in  fact,  an 
element  of  danger. 

An  additional  caisson  is  estimated  for.  I  deem  this  essential.  The 
iron  turning  gates  are  no  longer  safe  or  fit  for  use,  the  sheathing  hav- 
ing entirely  corroded  through  in  many  places,  and  the  ribs  being  very 
much  reduced  in  strength  by  corrosion.  When  the  dock  is  thoroughly 
repaired,  as  it  soon  must  be,  either  a  new  pair  of  turning  gates  or  an 
ailditional  caisson  must  be  supplied.  For  many  reasons  the  caisson  is 
preferable. 

An  estimate  is  presented  and  urged  for  an  appropriation  of  $125,000 
for  repairs  to  the  dry-dock^.  This  dock  is  in  such  condition  that  it  has 
been  pronounced  by  a  board  of  exjierts  as  unsafe. 

Sucii  temporary  expedients  as  could  be  devised,  almost  wholly  of 
wood,  are  now  in  use  to  render  it  safe,  but  it  should  be  taken  in  hand 
and  tlioronghly  repaired  as  soon  as  the  money  can  be  available. 

This  dry-dock  is  of  the  first  importance  to  the  Navy.  Of  the  three 
etone  docks  belonging  to  the  Government,  it  is  the  only  one  having 
sufficient  length  to  dock  the  Tennessee.  In  this  connection  is  it  not  ad- 
visable to  provide  for  at  least  one  more  dry-dock  at  this  navy -yard  ? 

An  estimate  is  pre?<ented  for  two  timber  dry-docks,  on  the  Simpson 
plan,  at  a  cost  of  $1,200,000  for  the  two. 

The  estimated  cost  of  a  granite  dock  of  500  feet  in  length  is  $2,000,000 
(the  present  one  of  350  cost  more  than  that),  while  that  of  two  Simpson 
docks  of  the  same  capacity  is  $800,000  less. 
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The  extensive  use  of  iron  and  steel  in  the  modern  constraction  of 
ships  render  more  frequent  docking  necessary  than  is  the  case  with 
wooden  ships,  and  hence  the  necessity  for  more  docks. 

I  deem  it  of  great  importance  that  the  proposed  work  of  improve- 
ment of  the  cob-dock  property  should  be  carried  on,  and  an  appropria- 
tion of  $200,000  it  is  thought  can  be  judiciously  and  economically  ex- 
pended on  it  during  the  coming  fiscal  year. 

Under  the  heads  of  "repairs  and  preservation"  and  "general  main- 
tenance," the  estimates  are  respectively  $242,000  and  $128,000.  These 
amounts  seem  large,  but  1  am  not  prepared  to  say  they  are  excessive; 
on  the  contrary,  they  will  not  more  than  suffice  to  repair  damages  of 
the  past,  and  partially  keep  up  with  the  decay  of  the  future.  Every 
dollar  of  it  can  be  properly  and  profitably  expended  in  canng  for  the 
public  property. 

NAVY-YARD,  LEAGUE  ISLAND,   PA. 

This  navy-yard  has  been  to  all  intents  closed,  so  far  as  the  operations 
of  this  Bureau  are  concerned,  for  the  greater  part  of  the  present  fiscal 
year,  and  yet  the  expenditures  under  the  heads  of  "  repairs  and  pres- 
ervation^ and  "general  maintenance"  have  been  $20,947.  The  nncer- 
tainty  of  tbe  future  status  of  this  yard  causes  great  embarrassment  in 
estimating  for  the  coming  fiscal  year. 

For  erecting  the  buildings  and  making  the  improvements  originally 
(and  subsequently  from  year  to  year)  contemplated  involves  a  sum  in 
close  proximity  to  $1,000,000,  or  rather,  that  is  tbe  estimate. 

Under  the  present  circumstances  I  only  propose  to  ask  for  an  appro- 
priation of  $26,416.40  for  the  constraction  of  a  wharf  at  the  foot  of 
Fifteenth  street,  under  the  head  of  improvements,  this  seeming  to  be  an 
item  of  importance. 

Under  the  head  of  *^  repairs  and  preservation,''  I  have  asked  for 
$67,000,  and  under  "  general  maintenance,"  $50,000,  and  these  sums  are 
not  more  than  will  be  sufficient  to  care  for  the  property  even  when  no 
work  is  going  on  in  the  many  buildings,  and  no  wear  and  tear  of  roads^ 
walks,  wharves,  bridges,  &c.  Should  the  yard  be  reopened  for  work,  a 
larger  amount  will  be  necessary. 

NAVY- YARD,  WASHINGTON,  D.  C. 

The  only  work  of  improvement  carried  on  at  this  yard  during  the  fis- 
cal year  has  been  that  of  dredging  the  channel.  Tbe  total  amount  ex- 
pended to  June  1, 1884,  has  been  $15,715.65,  and  the  material  excavated 
and  deposited  on  the  fiats  has  been  105,838  cubic  yards,  or  at  the  rate 
of  14.9  cents  i)er  cubic  yard ;  adding  20  per  cent,  of  the  cost  of  the 
scows,  the  total  cost  of  dredging  will  be  16.34  cents,  a  showing  very 
creditable  to  the  engineer  under  whose  immediate  supervision  the  work 
has  been  done.  The  result  of  the  dredging  operations  has  been  the  se- 
curing of  a  channel  from  the  navy -yard  to  the  Arsenal  Point  of  eighteen 
feet  dei)tli  at  low  water,  and  a  mean  width  of  125  feet,  while  in  front  of 
the  yard  the  same  (le])th  has  been  secured  with  a  width  at  the  bottom 
varying  from  220  to  270  feet;  but  it  is  estimated  that  this  is  still  in- 
sufficient for  the  needs  of  the  yard,  and  it  is  recommended  that  the 
work  be  continued  until  widths  of  200  and  350  feet  be  obtained  in  the 
respective  channels ;  for  whilo  it  maybe  argued  that  the  present  width 
and  depth  may  be  sufficient  for  present  needs,  but  in  view  of  the  pros- 
pective business  of  the  yard,  and  the  liability — owing  to  the  nature  of  the 
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^  bottom  through  which  the  cuttiugs  are  made — of  caving  or  sliding,  thus 
reducing  the  width,  it  is  very  desirable  that  the  work  should  be  con- 
tinued, and  for  this  purpose  an  estimate  of  $25,000  is  suggested. 

The  total  expenditure  for  material  and  labor,  under  appropriation 
"  repairs  and  preservation,^'  has  been  $17,274.80,  a  sum  inadequate  for 
the  proper  care  of  the  very  large  amount  of  property  to  be  cared  ibr 
under  that  appropriation. 

Under  appropriation  "  general  maintenance 'Hhe  total  expenditures 
for  material  and  labor  have  been  $23,193.24,  and  the  same  remarks 
may  be  applied  to  this  as  to  those  under  *'  repairs  and  preservation.'' 

Every  effort  has  been  made,  not  only  at  this  but  in  all  the  other  yards, 
to  keep  the  expenditures  within  the  limit  of  the  appropriations.  This 
has  been  accomplished,  but  I  am  satisfied  that  it  has  not  been  in  the 
interests  of  practical  economy. 

The  estimates  presented  for  works  of  ''improvement"  are  for  new 
ordnance  machine-shop,  $95,000.  This  is  in  accordance  with  the  recom- 
mendation of  a  board  of  officers  appointed  by  the  honorable  Secretary 
of  the  Navy,  approved  June  30,  1881;  the  extension  of  yard  wall 
through  marsh  on  south  side,  $21,711.  Tbis  is  necessary  for  the  pro- 
tection of  the  yard,  which  is  entirely  open  on  that  side,  and  the  appro- 
priations do  not  furnish  sufficient  funds  to  i)rovide  an  adequate  police 
force.  Continuation  of  dredging,  $25,000.  Construction  of  ventilating 
flue  for  smithery,  $12,250.  An  estimate  has  been  made  yearly  for  the 
last  three  years  for  the  increase  of  the  yard  by  the  purchase  of  two  addi- 
tional city  squares,  at  a  cost  of  $25,000,  but  as  the  present  business  of 
the  yard  is  principally  manufactures,  i)rosecuted  in  buildings  already 
erected  and  believed  to  be  ample,  tbis  addition  is  not  now  recommended. 

The  condition  of  the  west  ship-bouse  is  such  as  demands  immediate 
attention.  It  should  be  extensively  repaired  or  else  demolished.  In 
the  former  case  a  special  appropriation  would  be  required,  but  as  ship- 
building has  practically  ceased  at  tbis  yard,  I  would  not  advocate  the 
repairing  of  tbis  building,  but  rather  its  demolition. 

Tlie  estimates  for  ''repairs  and  preservation"  are  $30,000,  and  for 
''general  maintenance"  are  $40,000. 

NAVY- YARD,   NORFOLK,  VA. 

No  works  of  improvement  have  been  undertaken  at  this  yard. 

The  expenditures  under  the  appropriation  "  repairs  and  preservation  ^ 
have  been  $38,606.44,  and  under  "general  maintenance"  $31,089.34. 
While  much  has  necessarily  been  left  undone,  it  is  gratifying  that  so 
much  has  been  accomplished. 

The  estimates  presented  from  this  yard  for  recommended  improve- 
ments therein  amount  to  over  $1,000,000. 

The  iitiportance  of  this  yard  seems  to  warrant  the  expenditure  of 
large  amounts  to  improve  its  capacity  for  any  and  all  kinds  of  work 
which  it  may  be  called  upon  for.  The  natural  advantages  of  this  navy- 
yard  in  location  and  climate  specially  recommend  it  for  consideration. 
From  among  the  many  objects  of  improvement  presented  in  the  annual 
report  forwarded  by  the  commandant  the  following  are  selected  as  being 
most  important :  Dry-dock  extension,  $240,062;  new  pumps  for  dry -dock, 
$52,600 ;  extension  of  quay-wall,  $384,400;  railroad  extension,  $47,479; 
floating  derrick,  $49,189. 

The  existing  stone  dry-dock,  a  good  and  substantial  structure,  is  in 
good  condition,  but  is  not  adequate  for  the  coming  needs  of  the  service. 
The  ships  now  building  and  those  contemplated  to  be  built  in  the  future 
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are  too  long  to  be  clocked  here.  There  being  no  other  Government 
dock  nearer  than  New  York,  the  importance  of  this  one  at  Norfolk  ia 
manifest,  and  its  capacity  to  do  any  work  that  may  be  assigned  to  it 
should  be  placed  bej'ond  peradventure.  I  therefore  strongly  recom- 
mend the  appropriation  asked  for.  In  this  connection  it  is  safe  to  say 
that  one  dry-dock  is  insufficient  in  so  important  a  yard.  There  should 
be  at  least  two  of  these  important  adjuncts.  A  second  dock  could  be 
advantageously  built  in  close  proximity  to  the  existing  one,  and  the 
new  pumps  and  pumping  machinery  asked  for  could  be  so  placed  as  to 
do  tlie  work  of  both  docks.  In  case  you  concur  with  me  in  opinion  as 
to  the  necessity  of  another  dry-dock,  I  shall  be  glad  to  present  planr 
and  estimates  for  the  same.  If  the  existing  dock  is  enlarged  as  recom- 
mended, I  deem  it  essential  that  new  pumps,  &c.,  be  pro\ided.  The 
capacity  of  the  present  pumps,  of  old  style  and  inferior  power,  is  barely 
suificient  for  the  dock  in  its  present  condition. 

The  extension  of  the  quay-wall  is  a  work  of  great  importance,  and 
should  be  carried  forward  witli  as  little  delay  as  possible.  In  conse- 
quence of  the  ravages  of  the  teredo,  wooden  structures  in  the  waters 
iir  and  about  Norfolk  are  of  limited  duration — not  more  than  six  or  seven 
years.  The  amount  annually-  expended  in  keeping  the  present  wooden 
wharves  in  serviceable  condition  is  fully  as  much  if  not  more  than  the 
interest  at  six  per  cent,  on  the  amount  asked  for  the  continuation  of  the 
quay-wall. 

The  estimate  for  the  extension  of  railroads  is  believed  to  be  in  the  in- 
terest of  economy.  It  contemplates  substituting  steam  for  oxen,  horses, 
and  mules,  and  it  is  believed  that  a  greater  amount  of  work,  and  at  con- 
siderably less  expense,  can  be  secured  than  by  the  present  slow  system. 

A  floating  steam  (lei  rick  is  an  important  and  necessary  appendage  to 
a  navy.yard,  especially  one  like  this,  with  an  extended  water-front.  At 
this  time  there  are  no  means  of  transporting  heavy  masses  from  one 
part  of  the  yard  to  another,  and  it  may  often  become  important  to  re- 
move from  or  put  iuU)  a  ship  boilers  or  heavy  guns  when  the  standing 
derrick  cannot  b(»  spared  for  the  purpose. 

Estimates  for  '* repairs  and  preservation"  at  this  yard  are  $I00,000| 
and  for  ''  general  maintenance"  $50,000." 

NAVY- YARD  PENSACOLA,  FLA. 

The  total  expenditures  at  this  yard  during  the  fiscal  year  have  been 
$10,084.81  under  all  heads  of  appropriation. 

Tlie  yanl  has  been  closed  for  all  general  work,  and  only  such  expenses 
have  been  incurred  as  were  absolutely  necessary  for  the  care  of  the  pub- 
lic property. 

The  climatic  influences  at  this  station  are  such  as  to  cause  more  rapid 
deterioration  and  to  require  more  constant  attention  to  out-door  prop- 
erty than  is  the  case  at  more  northern  stations.  Among  other  items  of 
pro|)erty  thus  situated  are  four  sections  of  an  iron  floating  dry-dock. 
The  machinery  for  this  dock  is  stored  under  cover  in  the  yard,  but  the 
dock  itself  is  exposed  to  the  elements.  Two  of  these  sections  are  now 
hauled  up  on  the  beach,  after  serious  injury  by  being  sunk  in  the  basin. 
The  two  sections  still  afloat  are  undergoing  the  same  process  of  injury 
by  corrosion  in  salt  water,  and  there  are  no  funds  at  the  disposal  of  the 
Bureau  with  which  to  properly  care  for  them.  These  two  sections  should 
be  hauled  out  and  properly  cared  for,  and  to  do  this  I  estimate  will  re- 
quire about  $10,000.  But  if  the  navy -yard  is  not  to  be  maintained,  it 
would  be  economy  to  sell  this  dock. 
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The  estimates  presented  for  the  care  of  this  yard  and  property  for 
the  next  fiscal  year  are  $6,850.90  for  "repairs  and  preservation"  and 
$12,630.50  for  "  general  maintenance." 

NAVAL   STATION,   KEY   WEST,   FLA. 

The  expenditures  at  this  station  have  been  $7,819.02,  of  which  amount 
$4,354.08  was  in  connection  with  the  new  wharf,  leaving  the  amount 
actually  expended  on  the  station  proper  $3,464.94. 

The  estimates  for  the  coming  fiscal  yesir  for  "  general  maintenance" 
are  $1,789.50  and  for  "repairs  and  preservation"  $6,355.70,  and  a 
spe<;ial  estimate  of  $15,000  for  the  purchase  of  the  Mallory  lot.  This 
so-called  Mallory  lot  is  Uf  piece  of  property  interjected  into  the  Govern- 
mei't  possessions,  dividing  them,  and  preventing  access  from  one  part 
to* the  other  without  going  around  by  the  street.  Its  possession  by 
private  parties  is  also  an  injury-  to  us  in  the  curtailment  of  water-front. 

The  estimate  tor  "  repairs  and  preservation  "  is  intended  to  cover  not 
only  the  ordinary  repairs  and  care  of  buildings,  fences,  walks,  &c., 
which  in  this  climate  need  more  than  ordinary  care,  but  to  rebuild  the 
bulkhead  around  coal-house,  to  build  a  cistern  at  the  machine-shop,  to 
reliiy  a  portion  of  the  railroad  track,  and  to  furnish  suitable  coal-cars. 

The  entire  water-front  of  our  property  should  be  bounded  by  a  per- 
manent concrete  wall,  to  preserve  it  from  the  encroachments  of  the  sea. 

The  cistern  at  the  machine-shop  is  of  first  imj)ortance.  Its  present 
supply  is  rain  catchment  in  two  old  iron  ship  tanks,  of  capacity  to  sup- 
ply the  boiler  for  a  few  hours  only.  When  the  machine-shop  is  in  active 
o])eration  its  supply' of  water  has  to  be  carted  from  the  main  storehouse 
cisterns  a  considerable  distance  and  at  considerable  exi)ense. 

NAVY- YARD,   MARE  ISLAND,   CAL. 

Progress  upon  the  stone  dock  in  process  of  construction  at  this  yard 
has  l>een  very  satisfactory.  The  entrance  of  the  dock  has  been  com- 
pleted, and  were  the  pumps  in  place,  the  dock  could  be  used  in  a  few 
months,  though  not  entirel}^  completed  as  designed. 

The  completion  of  the  entrance  and  the  near  completion  of  the  cais- 
son has  largely  eliminated  the  element  of  <langer  from  the  weakness 
and  dilapidated  condition  of  the  old  cofter-dam. 

A  contract  was  made  with  the  Union  Iron  Works  of  San  Francisco 
on  the  5th  of  March,  1884,  for  the  construction  of  a  caisson.  This 
caisson  is  at  present  writing  very  near  completion,  but  it  is  not  pro- 
posed to  put  it  in  its  ])lace  until  the  erection  of  the  pumping  machinery, 
a  contract  for  which  was  made  with  the  South wark  Foundry  and 
Machine  Company  of  Philadelphia  on  the  31st  of  Julj',  1884.  I  had 
hojied  that  this  important  work  would  have  been  completed  during  my 
term  of  duty  as  chief  of  this  Bureau,  but  that  is  out  of  the  question, 
and  as  this  will  be  my  last  official  utterance  on  this  subject,  I  desire  to 
place  upon  record  my  high  appreciation  of  the  industry,  skill,  zeal,  and 
intelligence  with  which  the  work  has  been  carried  on  by  those  imme- 
diately concerned  in  it.  I  am  more  than  satisfied  with  the  wisdom  of 
the  selection  of  the  civil  engineer,  Mr.  C.  C.  Wolcott,  under  whose  per- 
sonal supervision  and  control  the  work  has  progressed  for  the  pa«t  two 
3  ears  and  more. 

In  presenting  the  estimates  for  improvements  at  this  yard  for  the 
next  fiscal  year,  I  would  premise  by  saying  that  while  they  seem  large, 
when  the  importance  of  this  yard  is  considered,  at  present,  and  what 
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its  impot'tance  will  be  in  the  future,  when  the  Navy  shall  be  restored, 
even  in  part,  to  its  former  magnitude,  the  estimates  will  not  seem  so 
extravagant. 

Completion  of  stoue  dock $360 

Extension  of  timber-shed  No.  94 13 

Cisterns 46, — 

Rolling-mill  for  steam  engineering 40, 

Boiler-shop  floor ....  4, 

Wharves 93,uuv 

Roads 42,517 

Sewers 7,OU0 

Gate-honse  and  guard-house 20, 000 

Artesian  well 10,000 

Iron  crane 40,  COO 

Iron-plating  shoj) , .'.-.  4.000 

It  is  coulidently  believed  that  the  amount  asked  for  to  complete  the 
dry-dock  will  be  ample  for  that  purpose.  It  is  not  alone  the  comple- 
tion of  the  dock  in  itself  that  is  contemplated,  but  the  completion  of 
the  surroundings. 

In  1873  a  plan  of  this  yard  was  formulated  by  a  Board  of  Civil  En- 
gineers, and  was  approved  by  the  Secretary  of  the  Navy.  One  of  the 
features  of  this  plan  was  the  reduction  of  the  grade  of  the  yard  twenty- 
two  inches  along  the  present  water  front.  The  coping  of  the  dock  was 
made  to  conform  to  this  grade,  and  as  the  recommendations  of  the  Board 
have  never  been  carried  out,  the  result  is  that  the  coping  is  from  4  to  9 
feet  below  the  present  grade,  making  of  the  dock  a  reservoir  for  the 
drainage  of  the  contiguous  territory. 

The  second  item,  viz,  "Extension  of  timber-shed  No.  94,"  liaB  been 
urged  annually  since  I  have  been  in  this  ofiQce.  Its  necessity  is  as  ap- 
parent as  it  was  originally. 

Of  the  third  item  of  the  estimates,  viz,  "Cisterns,"  I  can  only  repeat 
what  I  said  in  my  Last  annual  report.  The  water  famine  of  the  last 
two  years  has  shown  the  necessity  of  greater  storage  capacity.  Since 
the  enlargement  of  the  reservoir  the  rainfall  has  been  so  slight  as  to 
make  no  appreciable  increase  to  its  contents.  Our  supply  of  water  is 
mainly  derived  from  the  Vallejo  water- works,  and  during  the  past  sea- 
son their  source  of  supply  has  run  so  low  that  they  have  been  obliged 
to  curtail  the  quantity,  and  at  times  to  cut  off  entirely  the  allowance 
to  the  yard,  compelling  a  reliance  upon  our  very  limited  cistern  storage 
and  the  little  brought  from  time  to  time  by  boat.  It  is  needless  to  say 
that  a  large  establishment  of  this  kind,  with  so  much  valuable  property 
at  stake,  should  not  be  left  in  this  condition.  A  water  famine  such  as 
has  existed  at  this  yard  during  the  last  year  and  part  of  the  preceding, 
is  an  ominous  warning  of  the  impolicy  of  relying  entirely  upon  cateh- 
ment  for  our  supply  of  water.  At  the  urgent  solicitation  of  the  civil 
engineer,  Mr.  Wolcott,  favorably  indorsed  by  the  commandant,  I  con- 
sented to  a  trial  to  procure  water  by  boring.  I  confess  to  some  hesita- 
tion in  giving  cons<'nt  to  the  proposal,  from  the  fact  that  repeated  ex- 
l)erimeuts  in  this  direction  previously  made  had  failed.  Nevertheless, 
the  arguments  in  favor  of  success,  and  the  importance  of  the  rejsuU, 
if  successful,  overcame  my  hesitation,  and  consent  wiis  given.  Opera- 
tions were  commenced  on  December  ^H,  18S;j,  and  prosecuted  with  im- 
perfect appliances  and  with  such  limited  funds  as  1  could  spare  from 
time  to  time  until  July  1,  1884,  when  a  depth  of  500  feet  had  been 
reached  and  a  flow  of  water  of  about  10,000  gallons  per  day  secured. 
The  indications  are  of  the  most  favorable  character  for  ultimate  suc- 
cess in  securing  an  abundant  supply  of  water.     The  cost  has    been 
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thus  far  $3,500.  The  last  400  feet  of  progress  have  beeu  through  marked 
water-bearing  strata,  very  similar  in  character  to  that  through  which  a 
well  was  successfully  driven  at  Benicia,  some  20  miles  distant.  The 
Beuicia  well  reached  a  depth  of  1,650  feet,  at  a  cost  of  $25,000.  A  simi- 
lar well  at.  Charleston,  S.  C,  has  a  depth  of  1,260  feet,  at  a  cost  of 
$30,000.  I  earnestly  urge  the  appropriation  asked  for  the  continuation 
of  our  well.  The  cost  thus  far  has  been  insignificant  in  comparison 
with  the  two  cited,  and  it  is  not  probable  that  its  future  cost  will  very 
much  exceed  the  cost  per  foot  of  that  already  accomplished.  But  even 
should  it  do  so,  the  immense  value  of  an  abundant,  never-failing  supply 
of  water  would  amply  compensate  for  the  money  bestowed. 

A  rolling-mill  should  be  an  essential  feature  of  every  navy-yard. 
Without  one  the  valuable  scrap-iron  which  accumulates  in  a  navy-yard 
has  to  be  sold,  and  rarely  brings  anything  like  it«  value,  but  when  re- 
rolled,  at  comparatively  small  cost,  becomes  a  very  superior  article. 
The  rolls  and  machinery  for  working  up  this  now  useless  scrap  are  on 
han<l  in  the  yard.  The  appropriation  is  asked  to  erect  a  suitable  build- 
ing and  construct  the  foundations  for  the  heavy  tools  and  machinery. 

Of  the  1,800  feet  water  front  of  this  yard,  but  1,000  feet  is  adequately 
protected  by  a  permanent  quay  wail.  The  remaining  800  feet  is  an  un- 
substantial wooden  structure.  The  appropriation  is  asked  for  to  com- 
plete this  portion  of  800  feet  in  conformity  with  that  already  completed, 
and  to  extend  the  line  of  piling  to  the  machine-shop.  Until  the  entire 
front  of  the  yard  is  protected  bj'  a  smooth,  straight  surface,  directing 
the  flow  of  the  sti*eam,  extensive  deposits  will  be  made  in  the  irregu- 
larities of  the  shore-line,  rendering  constant  dredging  necessary. 

The  importance  of  good  roads  in  a  navy-yard  is  manifest.  To  any 
one  acquainted  with  the  location  of  Mare  Island  navy-yard,  the  impossi- 
bility of  having  good  roads  without  paving  or  macadamizing  is  equally 
manifest.  It  is  proposed  to  macadamize  5,140  feet  in  length,  by  an  av- 
erage width  of  64  feet,  of  some  of  the  principal  and  most  used  streets. 
In  the  rainy  season  the  condition  of  these  roads  is  simply  abominable. 

The  sewers  of  this  yard  do  not  seem  to  have  been  constructed  on  any 
comprehensive  system,  but  rather  as  necessity  has  arisen  from  time  to 
time,  or  means  were  available.  In  one  instance  there  is  a  sudden  rise 
in  grade  of  four  inches,  causing  a  damming  back  for  more  than  two  hun- 
dred feet.  The  entire  sewerage  system  needs  revision,  if  not  rebuilding; 
at  present  they  are  a  danger. 

The  crane  or  Bishop's  derrick  at  this  yard  is  in  such  a  condition  of 
decrepitude  as  to  be  unsafe  for  a  lift  of  over  twenty  tons,  and  being  a 
wooden  structure,  it  would  not,  in  my  oi)inion,  be  good  economy  to 
repair  it.  The  Board  of  Survey  which  reported  upon  this  derrick  in 
January,  1884,  recommended  that  an  iron  crane,  to  be  worked  either  by 
steam  or  hydraulic  power,  and  of  a  capacity  of  one  hundred  tons,  be 
erected  on  the  site  of  the  present  disabled  one.  The  necessity  lor  this 
im]>ortant  tool  cannot  be  overestimated.  It  is  believed  that  at  the  pres- 
ent time  there  is  neither  crane  nor  derrick  on  the  whole  Pacific  coast 
which  will  hoist  a  weight  of  twenty  tons.  An  appropriation  of  $40,000 
is  asked  for  to  meet  this  pressing  want. 

NAVAL   ASVLU3I,   PHILADELPHIA. 

There  were  on  the  rolls  July  1,  18vS3,  the  names  of  (me  hundrtd 
and  eighty-nine  beneficiaries.  During  the  fiscal  year  ending  June  30, 
1884,  thirty  have  been  admitted,  sixteen  have  died,  three  have  been 
dropped  for  absence  without  leave,  one  has  been  discharged  at  his 
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own  request,  and  one  has  been  dismissed  for  misconduct,  and  two  have 
been  transferred  to  the  Government  Hospital  for  the  Insane,  leaving 
on  the  rolls  July  1, 1884,  the  names  of  one  hundred  and  ninety-six  bene- 
ficiaries, an  increase  of  seven. 

The  expenditures  for  the  past  fiscal  year  were  $57,817.80,  and  the  es- 
timates for  that  ending  July  30, 1880,  for  care  of  buildings  and  grounds, 
support  of  beneficiaries,  repairs,  furniture,  &c.,  76,111.  An  additions^ 
estimate  of  $22,000  is  submitted  for  an  addition  to  the  main  building. 

The  estimates  for  the  ordinary  expenses  of  the  institution  are  very 
considerably  increased  in  the  estimates  over  the  last  year,  in  consequence 
of  the  increase  in  the  number  of  beneficiaries,  and  to  provide  for  an  ad- 
dition of  one  corporal  to  the  house  police  force,  for  an  increase  of  pay  to 
the  matron,  steward,  master-at-arms,  house  corporal,  and  also  an  increase 
of  pocket  money  to  beneficiaries,  from  $  L  to  $2  per  month,  and  for  an 
increase  of  three  waiters.  With  the  continual  increase  of  inmates  the 
work  naturally  increases  in  all  departments  of  the  institution,  and  the 
increased  compensation  asked  for  is  not  unreasonable. 

The  increase  of  three^  waitresses  I  deem  absolutely  essential.  To  wait 
upon  nearly  two  hundred  persons  at  table,  many  of  whom  are  as  help- 
less as  children,  is  beyond  the  capacity  of  five  women. 

An  increase  is  also  estimated  for  under  the  head  of  "  repairs.'^ 

If  the  verandas  are  not  soon  extensively  repaired  they  will  require  to 
be  rebuilt. 

The  walls  of  the  main  building  are  sadly  in  need  of  repairs. 

I  again  respectfully  call  attention  to  the  importance,  if  not  necessity, 
of  an  addition  to  the  Asylum  building.  I  have  on  two  former  occasions 
endeavored  to  represent  the  importance  of  this  addition.  Its  necessity 
is  more  apparent  now.  At  this  writing,  every  rooai  available  for  the 
accommodation  of  the  beneficiaries  is  occupied,  and  orders  have  re- 
cently been  given  to  convert  one  of  the  reading-rooms  into  a  dormitory. 
However  inconvenient  this  may  be  to  the  present  occupants,  it  is  nec- 
essary, for  it  would  be  bad  faith  to  the  old  veterans,  who  by  long  and 
faithful  service  have  earned  a  right  to  a  home  here,  to  turn  them  from 
the  door,  disappointed,  poverty-stricken,  and  friendless.  I  cannot  better 
represent  the  necessity-  for  this  addition  than  by  quoting  from  the 
annual  report  of  Oommodore  Roe,  the  governor  of  the  institution.  He 
says : 

There  is  no  provisiou  ma^le  here  for  benefioiarios  or  employes  to  wash  their  persons 
properly,  and  not  a  convenience  for  bathing  in  the  honst*.  This  matter  has  caused 
manifold  complaints,  and  the  complaints  are  just.  The  cooks  and  waitresses,  in  the 
kitchen,  working  all  day  in  a  tierce  heat,  have  no  place  in  which  to  bathe  or  keep 
themselves  properly  clean.  The  female  attendants  occupy  a  corridor  in  which  the  men 
have  their  rooms,  separated  only  by  a  wicker  duor,  or  gate,  from  the  men.  This  is  mani- 
festly ba<l,  and  for  the  sake  of  decency  should  be  remedied.  The  remedy  for  this  cat- 
alogue of  evils  is  only  to  be  found  in  the  erection  of  a  new  kitchen  in  the  rear  of  the 
house  and  connected  with  it  by  a  covered  way.  This  building  shouhl  include,  besides 
a  kitchen,  wash-room,  ironing-room,  bath-room,  and  water-closets  for  the  female  at- 
tendants, on  the  lower  floor,  dormitories  for  the  women,  and  a  sewing-room  for  the 
matron.  This  will  enable  the  mess-hall  to  be  extended  by  removing  the  partition  be 
tween  it  and  the  ironing-room,  and  the  ]>resent  wash-room  may,  with  its  heating  fiil 
tures,  give  a  good  bath-room  for  the  beneiiciaries,  and  the  present  kitchen  be  turned 
into  store-rooms.  The  removal  of  the  female  attendants  from  the  men's  corridor  will 
give  additional  room  for  the  beneticiaries,  for  whose  accommodation  there  is  a  con- 
stantly growing  pressure. 

In  the  matter  of  pensions,  the  law  i)rovides  that  in  the  case  of  a  pen- 
sioner receiving  the  benefit  of  a  "  Soldiers'  Home,"  he  shall  not  forfeit 
his  pension.  In  the  Naval  Asylum  the  pensioner  ft)rfeit8  his  pension 
the  moment  he  becomes  an  inmate,  and  for  the  time  he  remains  an  in- 
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mate;  the  forfeited  peQSioD  being  turned  over  to  the  hospital  fund. 
This  IB  an  iavidiona  distinction  which,  I  think,  should  be  abolished.  If 
these  old  men  are  deprived  of  their  pensions  on  entering  the  institu- 
tion, it  can  ooly  be  for  the  reasou  that  the  pension  fund  is  supporting 
them,in  a  different  way.  Why,  then,  should  tliese  forfeited  pensioos  go  to 
swell'  the  hospital  fund  (except  that  it  is  the  law)  t  Why  should  they 
Dot  revert  to  the  pension  fund,  where  it  would  seem  they  more  property 
belong,  especially  as  this  pension  fund  is  built  up  on  the  war  services 
rendered  by  the  pensioners  themselvest 

CONTINGENT. 


The  Bom  required  ander  this  head,  viz,  $25,000,  ia  to  meet  unforeseen 
emergencies  that  may  arise,  calling  for  immediate  outlay  that  has  not 
been  estimated  for.     It  is  a  small  but  most  necessary  reserve. 

Aooompanying  this  report  is  an  abstract  of  offers  for  supplies  received 
for  ftimishing  articles  coming  under  the  cognizance  of  the  Bureau  of 
Yards  and  Docks,  made  in  conformity  to  act  of  Congress  approved  March 
3,1813. 

The  following  estimates  for  the  fiscal  year  ending  June  30,  1886,  are 
respectfully  submitted,  viz : 

For  ■npportof  BureaD  of  Yards  and  Docks S13,HlO  i)0 

For  general  maiDtenance  of  yards  and  stations  and  contingent 4130. 38!l  00 

For  aiipport  of  Naval  Asylum SKJ.  Hi  OO 

Forrepain  and  preservation :...  638,WU  00 

For  improvements  at  navy-yards : 3,799.  HHTi  ti9 

For  civil  establiahment 45,9iH  75 

Total  eitimate  of  yards  and  docks 5,  U46.'J0ri  04 

Very  respectfully,  your  obedient  servant, 

EDWAED  T.  NICHOLS, 

Chief  of  Bureau, 
Hod.  WILLIA3I  E.  Chandler, 

Secretary  of  the  JVotiy,  Washington,,  D  C. 


No.  1. — Aport  o/upeaditar 


A  PPR0PRIATI0N8. 

Tudaaaditatkau. 

Yard         Kapain 
Improve-    and  prm- 

malnte- 

H" 

MUbllsh. 

c™. 
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x.„. 
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•3, 873  SO 
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2,000  00 

fl.77a«8 
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84.13SM 
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i&nsw 

1,SOT  TS 
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SX,817  BO 
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500  00 
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No.  4.— Detailed  report  of  expenditures  under  *^  closed  navy- yards"  received  from  yard*  dur- 
ing the  fiscal  year  ending  June  3<>,  lti84. 


Objects. 


a 

o 
♦J 

O 


45  88 


2,  964  81 
67  88 

1,  818  33 
2U3  56 

2,  086  23 
8,  3*26  56 


Yanl  bnildinjiB i    $1,328  22 

OftirerH'  quart^FH I  813  34 

'^'barve.s,  bii(lg(>ri,  landiDfrs,  and  boats '  191  17 

Koads.  walks,  trutturs,  aud  drains 3, 994  61 

Fences  aud  walls | 

Cran«*8.  scows,  nnd  derricks , 

Fu mares,  for/zos,  stoves,  and  heating  ap- 

paratiiH    

Trackn  and  scales 

Water  aud  gan  works 

Dry-tioch 

Miscellaueoiis  repairs  

Watch,  teamsters,  nnd  incidental  labor  ..' 
Purchase  and  maintenance  of  oxen  and 

horses  pay  of  liire<l  teams,  Sec 

Carts,  timber-wheels,  aud  tools  of  every  j 

description ! 

Postage  on  letters  on  public  service  and  j 

telegrams 

Funiiture   for  Government   houses   aud  ^ 

ottices  in  navy  yards 

Candles,  oil,  and  gas 

Attendance  on  fires,  lights,  fire-engines, 

and  apparatus 

Incidental  labor  not  chargeable  to  other 

appropriations    

ToUs  and  ferriage 

Pay  of  watchmen 

Flags,  awnings,  and  packing-boxes 
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a 
o 
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$12  11 
46  38 
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es 
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24  04 


78  00 


$768  91 

168  47 

35  39 

1,  945  68 

2  06 

19  07 

25  33 

38  30  ' 

io,  212*40  I 


$2, 427  61 
1, 522  75 

19  05 
171  46 

20  50 
254  14. 

1,  604  77  j 

3366 

1, 109  01 
613  74 


478  35 

6  75 

4  00 

41  27 
11  30 


91  20 


521  00    ' 

14  00    ..         

1,458  00    3,790  66 

I  30  79 
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$4,536  8S 

2,S50M 

245  11 

e,135  7f 

68  44 

273  21 

4,5M  tl 
57  m 

1.890  Si 

1.812  57 

12,900  87 

8,826M 

478  SO 

679 

4  00 

41  sr 

.11  80 

01  so 

581  00 

MOO 
5, 848  80 


ToUl, 


21,830  59        2,695  20       13,215  61!    11,089  18 


40,480  88 


No.  5. — Estimates  received  from  navy-yards,  stations,  and  Naval  Asylum  for  fiscal  yo<r 

ending  June  30,  18ti6. 


A  pproprifttioDS. 


Yards  and  stations. 


9 

> 

O 

|4       * 

a  o 

-s 

I 


Portsmoath,  N.  H $25,000  00 

Boston.  MaM        2,853,642  17 

New  London,  Conn 

New  York.  N.  Y 1,811,000  00 

League  Island.  Pa 936,366  42 

Wabhington,  D.  C 166.71100 

Norfolk.  Va    !  1,139.077  84 

Pensacola,  Fla     

Mare  Island,  Cal I      709,812  94 

Sackett's  Harlwr,  N.  Y 

XeyWest.Fla     

Naral  Asylum,  Pa   


Total 


15.000  00 
98.111  00 


7, 754, 721  37 


i 

0.    . 

h 

V 
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$65,500  00 
370, 500  00 

1.200  00 

242,000  00 

134,000  00 

43.500  00 

147, 930  09 

6,850  90 
141. 000  CO 

1,000  00 

6,855  70 


1, 159, 836  69 


-a 
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to 
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$49. 400  00 

74.800  00 

5,650  00 

128,000  00 
80.000  00 
51.720  00 
84.  .351  53 
14,630  50 
76,500  00 


1, 789  50 


566,841  63 


<8 
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$5, 617  25 
7,256  25 


8,200  00 
9,700  00 
3, 917  25 
6.734  60 
939  00 
6,900  00 


49, 264  26 
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$146. 

8.300, 

«, 

1,100. 
205, 

1.378. 

22. 

034, 

1. 

2a, 

08, 


517  28 
108  48 
850  00 

200  00 
000  48 

848  28 


480  40 
212  04 
000  00 

145  20 
11100 


9,680. 
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No.  6. — Detailed  titimatit  from  yards  and 
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No.  6. — Detailed  eetimates  from  yards  and  stations  for  works  of  improvement,  ^o. — Conl 


Yards,  stations,  and  objects. 


KBT  WEST,  FLA. 

For  the  pnrohase  of  the  Mallory  lot 


NAVAL  ABTLUM.  PHILADELPHIA. 

For  the  support  of  beneficiaries,  improvements,  and  all  Expenses. 
Total  improvements 


Estimates.  /       Total 


$15, 000  00 


98,  111  00 


$15,  OW 


M,lll 


7.764,711 
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Eaiimates  of  appropriations  required  for  the  service  of  the  fiscal  ye4ir  ending  June  30,  1886, 

hy  the  Burtau  of  Yards  and  Docks,  Navy  Department, 


Detailed  objects  of  expenditure,  and  expIanationR. 


SALARIES. 

One  chief  clerk  (increase  of  $450.  .snbniitted,  making;  the 
salary  equal  to  tlie  pay  of  chief  clerks  of  the  other  offices 
of  the  Executive  Departments),  per  act  July  7,  1884 

One  draughtsman  and  clerk,  same  act 

One  clerk  of  clasM  four,  same  act 

One  clerk  of  clanH  three,  same  act 

One  clerk  of  class  two,  same  act 

One  elf rk  of  class  one,  same  act 

One  clerk,  same  act 

One  messenger,  ssme  act 

One  laborer,  same  act 

Restoring  clerk  of  class  two  to  pay  prevlonsly  given — 
(submitted) 

R^toring  clerk  of  class  one  to  pay  previously  given  isub* 
mitted) 

Restoring  clerk  of  $1,000  to  pay  previously  given  (sub- 
mitted) 

Restoring  mensenger  to  pay  previously  given  (submitted) . 

Restoring  laborer  to  pay  previously  given  (submitted) 


cosnufGEirr  rxpbxbks. 

Stationery,  books,  plans,  drawings,  incidental  labor  and 
miscellaneous  Items,  per  act  Ju^  7, 1884 


C  2  ® 


p 


S 


% 


}f 


to 


?  o*^ 


Nora.— The  salaries  of  three  clerks,  one  messenger,  and 
one  laborer  have  been  estimated  for  in  accordance  with 
the  law  approved  March  8, 1877. 

OBNKRAL  MAINTEXANCK. 

For  general  maintenance  of  yards  and  docks,  namely :  For 
fk^ight  and  transportation  of  materials  and  stores; 
books,  maps,  models,  and  drawingH;  purchase  and  re> 
pair  of  fire  engines,  machinery,  and  patent  right  to 
use  the  aame ;  repairs  of  iteam  flre-engines  and  attend- 
ance on  the  same ;  purcbast^  and  maintenance  of  oxen 
and  horses  and  driving  teams,  carts,  and  timber  wheels, 
and  all  vehicles  for  use  in  navy-yards ;  tools  and  repairs 
of  the  same;  dredgintr.  postage  on  letters  and  other 
mailable  matter  on  public  iiervice  and  telegranut;  fumi> 
tare  fur  Government  houses  and  offices  in  navy-yards ; 
coal  and  other  fuel,  candles,  oil,  and  gas;  cleaning  and 
clearinte  up  yanis,  and  care  of  public  buildings;  attend- 
ance on  fires,  lights,  fire-engine-,  and  apparatus;  for 
clerical  and  incident  il  labor  at  navy-yards ;  water  tax, 
tolls,  and  ferriages :  rent  of  officers'  quarters  at  league 
Island:  pay  of  watcLroen  in  navy-yarda:  for  awninua, 
and  packing-boxes,  and  advertiaing  for  yards  and  docks 
par|x>ses,  per  act  of  July  7,  1884  

COXTIXOBXT,   YARDS  AND  I>OCK8. 

For  continzent  expenses  that  may  arise  at  navy.yards 
and  stations,  per  act  of  July  7,  1884 


XAVAL  ASTLUM.  i 

One  superintendent,  per  act  of  July  7. 1884 

One  steward  (increane  of  $120  siilimitted.  stmeact \ 

One  matron  (increase  of  $120  submitti^l).  aame  act 

One  chiff cook  (increase  of  $120  submitted),  name  act 

Two  assistant  cooks  (tncn*aaeor$72submitte<l).  same  act..: 

On«  chief  laundreMA,  Hanie  act | 

Six  laundresites,  same  act         | 

Four  scnibliers  (increase  of  three  anbmitted).  same  act  ..j 

Eight  wait4*rs  (increase  of  three  snbmltled),  same  act   

Six  laborers,  same  act ' 

One  stable-keeper  and  driver,  same  act 

One  master-at-arms  (increase  of  $120  submitted),  same  act. I 

*  For  six  months 


$2,250  00 
1,800  00 
1.800  00 
1,600  00 
1,400  00 
1, 200  00 
1,000  00 
720  00 
660  00 


200  00 

200  00 

200  00 

120  00 

60  00 


600  00 


$425,  289  00 


25.  oro  00 

450. 289  00 


600  00 
600  00 
480  00 
360  00 

480  on 

192  00 
l.OOA  00 

672  W) 
1,344  00 
1,440  00 

360  00 

600  00 


a  o 
a_ 

Sid 

el  O  S  O 

^-    Aim    A 

^  Cu9  Gu 

H 


12, 430  00 


780  00 


18, 210  00 
600  00 


§ 


T  ^  ►a"© 

®S  °  Po 
B  c6  £•  •  f 


$1,800  00 
1,800  00 
1,800  00 
1.600  00 
1,400  00 
1,200  00 
1,000  00 
720  00 
660  00 


13, 810  00 


11,980  00 
600  00 


12,580  00 


*110, 000  00 


*10, 000  00 


120,000  00 
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Eitimalt  of  approprialioni  required  by  the  Bureau  of  Yards  and  Docks,  ^.—Cottttaat 


Detailed  objeooof  eipendUure.  u 


VALABVLUH-CMtlOUod. 

eact 

iff    ruundTi'lS^'""'""' *'"'*'*^" 

''SfBofa/mrtS^i  *"'"**'■  ""'^'^ 

■nil 

iilil 


■    3£il  (H> 
8.000  OO 


*nU'  quarters  {Babnititeil)  .. 

Fdt  fltUDic  u|i  bath-rwnu  wlib  i 
yor  wmuslnit  laumlrj  bullion 


K«yy-jBrd,  PuiT«mimlli,  N.H.! 

For  water  works  (aubmltud)  

Havv-yanl,  Bmton,  Uiiik.: 

t'orflrailinB«wn>rdrA--dM'k(auI>nilt 
Maitv-yanl.  Ken- York: 

PordrV'ilDckoaiiiauii  (anboiltted) 

Vor  TFpalra  ro  dry-diH'k  laubmltltHl)... 

For  cuulimiRtioD  of  cub'dock   Imiini 
arjiily7.U>M 

Fordrrusliiii,  per  act  or  July  T,  I8S4, , 
K»VT..raTd.  Wn>.bfni[t.ai.  D,  C; 

rorcnntlniiMion  uf  dredElne »-.»..  .. 

HavT-yard.  Mara  Intitnd.  Cal.: 

For  nnuplrllan  of  atuDu  drj-iloek  (aiibinltled),  per  ait , 
ofJiilyT,  !g«4  KHMMWOO 

For  wwvra (mibnililrd) '         T.OOU  01) 

ForMDtinuliiiE  HrlfKlin  wnll  (nubnilttnll 1U.WI>  VA 

FnrinmerHneOiiliiiilltnll  <        •- ' 

For  purchiue  of  Maljorj- 

HaTV'Tard.  Porlimniitb,  N'. ', 

For  waior-Bork*  ion 


1111 


339, 000  DO 

2ii,auoo«  . 


For  curt  rIkiI  (Hiibiiil(lNl) 

-      FarreliitlMlDiiwbarvHdiiiliinittei)) 

H»TT.vinl.  Nfw  Ynrk.  H.  V. ; 

Forvnidaanddwkn,  bulMlnirfumtaraea  («>i1Ui>llte<l|  . 

Fnr  bolk-r-ahap  wliii'  to  naeblDS  Hbin  tanbiiilth'il) i 

FurabipwrlKbt-Habi'dliiubniltlnll.     _ ' 

Fortiinbi'rdri'-dackdiiibiiiltti'd) 

Havv-ranI,  t^MiiP  Inland.  Fa. : 

ForlADdiDK  whaiflbutM  Fineeiitbilrn'1.7Eby'tl]0ft!ot 
(niibmllTcdl 

FordroilEiiii:Bndflllinxin(Hiibiiilli>4) 

Kavy  janl,  WanbiPHtoD.  D.C.! 

FnrNi'wonlnnnri-niiu'hlnit.tihop  (aiibinltlfld) 

For  .-ili-nnioni.r.vnnl  Willi  Oubniiilrdi 

For  Ai1«i»liin  of  yard  imil  imrcbuhe  nr»qniii*s  fl53  and 


•  <  Ddlnji  Decrmber  31, 18M. 
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E*tiMate  ^appropriation*  TtquirrA  hy  Ikt  Bureau  of  Yards  and  Dockn,  ifc— Coiilinued. 


I  of  eipenditure,  and  etpluUioD. 


SHI.jud.  Sorfolk,  V».  ; 

tordri-dack  eilrnaiuo  (aul>uiUt«<ll 

FoTDBiF  pump  for  drc-diJch(gubiDltl(Kl) 

rMsMniiliinarqnajwall,  laubmltled) 

7«nllT(i^ati«uilaD(aDbailUeil) 

Vdr  floMlBE  drrrU'k  (unllniitWd) - 

Vnr^wd.  Hira  luteoil.  C>l.  t 

rn-tlaibwilird.  aluNiLMIinibiiiUled) 

hr  dUsnu  OubmltUdl 

Var  nRhurmiU  foraliiaiii  eBglnMrins  laabmlttMl) 

rat  haBci^aliap  taorfar  .lauB  anulDKrlng  [aabmlttod) 

VarvhWTBaMabinlltcd)         .._ 

Varnaia  (aabai<tt«d)    

FMatotunaeuid  fcairdhoiue  (aabmiited) 

Torbva-plMlBitaliop  (ao'bntUtedl 


MiTj-ratit.  toMMnuotli,  If.  H. 


(had 


iDltled)  i>et  Ml  Jnly  T, 

lui'trail'li  aamaaci 

ilMiut  ilnnghlnDan  lauboiitlcd) ; 


MarPTvd.  BnalDB,  Elaa'a. : 

OMel«rk10«lvfl  niK<i>»i''  • 
Oda  AiMifliUwui  I  aameact. 


QM  elark  to  d'il  onidasei 
OMaranabianm  :  iMie  : 

OawaTller:  aHIa  a«t  ... 


fm,inK 

3,0«.«!29 

1          1,800  00 

1             71»00 

i'mooo 

T,2MaS 

(■n^n"l.  Laana  1  .     ., 

Am  vtlaf  elerk  (anbraftted),  tMr  ■«  Julf  1.  ISM  .. 

Oiia  atam  ettrk  lanbmHtcd) 

0«a  lima  elarrk  [anbinlHcdl 

OBadi»D|btaii>uiUvbnltted) 

0»a  <*HMt  <aBbwit«ed| 

OM  mall  nwaaauvr  inhnlttod] 

IvR'jwd.  WMbtacMB.  D.C.; 

OBaFlerkiaclTUmiclaesrlaabialttadl 

QHatnrvelarhialibinlttod) 

OnfwrlwrlaatHnfltadJ    

^■j*id.  No^lk,  Va. : 

—  eliwk  la  civil  mKtaievrlmbialttod)  

•tan  olark  [antviltMd)     

UBS  dnunMaDMB  (aabmllradt 

Ow  wrltiT  ta  (iIpII  mdnaat  [aabnittadt 


'^ 


■mMtanl   Marn  l.li.oj.  Ckl.  : 

OnFHtonrli'i'li    - 

I8M 

ObC  dnilKhtiniiiD  (nabnilltnl 


l,.-fact  July7, 

T'im'".'.""- 

i..;  act  July?,  I 


s.soooo 
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ABSTRACT  OF  OFFERS  FOR  SUPPLIES  RECEIVED  FOR  FURNISHING  AB- 
TICLES  COMING  UNDER  THE  COGNIZANCE  OF  THE  BUREA  U  OF  YARDS 
AND  DOCKS,  MADE  IN  CONFORMITY  TO  THE  ACT  OF  CONGRESS  AP- 
PROVED MARCH  3,  1843. 

Schedule  of  offers  for  supplies  for  navy-yard  at  Portsmouth,  N.  H,j  under  adverHsemmii 

dated  August  7,  1883. 

BITUMINOUS  COAL. 

Joseph  Sise 14,400  45 

C.  E.  Walker  &  Co M.OQO  37* 

J.Albert  Walker \A,223  00 

Schedule  of  offers  for  supplies  for  navy-yard  at  Portsmouth  N.  H.,  under  advertUememt 

dated  October  10,  ISSli. 

PROVENDER. 

T.Furbish |336  00 

William  A.  Plaisted •22S  00 

E.J.Wilson 332  85 

Chandler  Brooks 229  96 

Scale  of  offers  for  supplies  for  navy-yard  at  Portsmouth,  N,  H.j  under  advertiiement  doM 

May,  1884. 

FIFTEEN  TONS  ENGLISH   HAY. 

C.  W.  Cattle  «fe  Son $199  75 

E.I.  Wilson 187  36 

James  D.  Plaisted 194  10 

E.C.  Spinney •I79  26 

T.  Furbish 193  90 

CORN   MEAL  AND  OATS. 

William  A.  Plaisted •146  10 

J.  Brooks  &  Co 146  10 

Scale  of  offers  for  supplies  for  navy-yard  at  Portsmouth,  N.  H,j  under  requtsitions  ^ot.  48 

and  49,  May,  1884. 

TIMBER  AND   BOARDS 

George  A.Hammond |642  84 

John  H.  Broughtou •603  42 

V  RED-OAK   PILES. 

George  A.  Hammond ^200  00 

John  H.  Broughton  210  00 

E.C.Spinney " 220  00 

S.  L.  A<lam8 250  00 

HAIR  AND   CEMENT. 

J.  Alb.rt  Walker 31  05 

John  H.  Bronghton •28  50 

MISCKLLANEOUS   ARTICLES. 

W.J.Sampson  &  Co 246  50 

A.  L.  Cutter  &  Co ^228  40 

Rider  &  Cotton 230  45 

ALCOHOL   AND   OILS. 

Rider  &  Cotton *90  00 

W.  A.  Wood  &  Co 91  80 

•Awarded.  t  Informal. 
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SLATING   NAILS. 

Rider  &  Cotton **30  00 

O.  T.  Vaughn  &  Co 37  50 

MISCELLANEOUS. 

Rid«r  &  Cotton ^79  85 

O.T.Vaughn  &  Co 80  55 

SeheduU  of  offers  for  supplies  for  navy-yard  at  Boston^  Mass»j  under  advertisement  Septem- 
ber a,  1883. 

COAL. 

C.A.Campbell *«2,461  60 

J.  A.  Wellington  &  Co 2,705  00 

SektdmU  of  offers  for  supplies  for  navy-yard  at  Brooklyn,  y,  F.,  under  advertisement  Au- 
gust 25,  1883. 

ANTHRACITE   COAL. 

Charlee  H.  Bass *2,4H8  50 

OtfoneeH.  Creed 2,557  50 

D.  Baboockd&Co 2,552  00 

Schedule  of  offers  for  dredging  at  the  Brooklyn  navy-yard,  dated  October  26,  1883. 

DREDGING. 

Per  cubic  yard. 

Unifm  Dredging  Company,  C.  H.  Loomis,  superintendent $0  27 

Morris  A  Cumming's  Dredging  Company 25 

National  Dredging  Company,  F.  B.  Col  ton,  manager 26 

AtUntio  Dredging  Company,  R.  G.  Packard,  president *24f 

8ekei»!e  of  offers  for  supplies  for  navy-yard  at  Washington  ^  D.  C,  under  advertisement  Au- 
gust 8,  18a3. 

1,000  TONS  CUMBERLAND  COAL. 

Per  ton. 

8. M. Hamilton  &  Co $2  97  $2,970 

Wheatlev  &,  Bros 3  80  3,800 

JobnMiiler 3  78  3,780 

JobDson  Bros 2  93  *2,930 

J.8.Killmon 2  95  2,950 

O.  Z.  Mnncaster 3  17i  3,175 

W.G.Wheatly 2  99  2.990 

Sehedmle  of  offers  for  the  Ox  "Buck**  at  the  navy-yard  j  Washington,  D,  C,  October  3,  1883. 

OX    "  BUCK." 

J.  Dreifu8&  Co $66  50 

B.  H.  Lashy 67  50 

P.  E.  Koenig 68  00 

John  Koenig *. 55  00 

Charles  E.  Sanderson t63  55 

Schedule  of  offers  for  supplies  for  nary-yard  at  Norfolk,  Va.,  approved  August  6,  1883, 

opened  August  17. 

I'RO  VENDER. 

A.  H.  Lindsay •$1,012  21 

Evans,  Burwell  &  Taxwell 1,021  73 

•Awarded.  t  Accepted. 
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Schedule  of  offers  for  suppliesfor  navy-yard  at  Norfolk^  under  advertisement  December  17, 

1H83. 

PROVENDER. 

Evans,  Bnrwell  &Tazewell *$1,547  00 

A.  H.Lindsay 1,578  54 

Schedule  of  offers  for  supplies  for  navy-yard  at  Norfolk^  Fa.,  under  advertisement  dated 

February  11,  1884. 

100,000  BUSHELS  OYSTER  SHELLS. 

A.A.  McCnllouffh,at2icent8 $2,500  00 

George  L.  Neville,  at  3  cents 3,000  00 

J.  Walkins,  at  4  cents >. 4,000  00 

E.  J.  Cannon,  at  2.93  cents 2,930  00 

Evans,  Burwell  &  Tazewell,  at  2.49  cents 2,490  00 

Johnson  &  Bro.,  at  2i  cents ^2,250  00 

Nottingham  &,  Wrenn,  at  3  cents 3,000  00 

Scale  of  offers  for  supplies  for  navy-yard  at  Norfolk^  Va.f  under  advertisement  April  14, 

1884. 

CYPRESS  PILES,    PINE,  ETC. 

0.  Armstrong  &  Son $1,962  50 

G.  L.Neville 1,950  00 

R.  J.  Nceley  &  Co 1,957  00 

A.  A.McCoUough •1,790  50 

Schedule  of  offers  for  supplies  for  navy-yard  at  Norfolk,  Va.,  under  advertisement  dmU4 

May  22,  1884. 

CUMBERLAND  COAL. 

George  W.  Taylor  &  Co |745  00 

J.  H.  Peters 842  50 

A.  A.  McCullough  725  00 

George  McBIair ^715  00 

ANTHRACITE   COAL. 

George  W.  Tavlor  &  Co $473  00 

J.  H.  Peters 559  00 

A.  A.  McCullough 525  00 

George  McBlair '440  00 

Scale  of  offers  for  supplies  for  navy-yard  at  Norfolk^  Va.,  under  adeeriisement  Juneb,  1884. 

100,000  BRICKS. 

Mnrdangh  &  Mayo $1,200  00 

George  E.  Neville •1,135  00 

PUMP,  OILS,  ETC. 

Mayer  «fe  Co ^$815  75 

George  E.Neville 887  96 

Scale  of  offers  for  fiupplies  for  navy-yard  at  Penf*acola,  Fla.y  on  requisition  No.  13,  Febru^ 

ary  12,  1884. 

WHITE   LEAD,  OILS,  ETC. 

McKensie  Oertiug  &  Co *$115  25 

J.  O'Neal 117  26 

•Awarded. 
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Scale  of  offen  for  one  mule  to  he  sold  at  the  navy-yard  at  PtnsacoUij  Fla.y  under  advertise- 
ment dated  March  17, 18rJ4. 

E.  L.  Hoffmaister *$125  00 

J.  O'Neal 50  00 

J.  M.  Tarble 100  00 

James  Brown 80  00 

Scale  of  offers  for  supplies  for  navy-yard  at  Pensacola,  Fla.,  on  requisition  No.  14,  March 

17,  lh«4. 

LINSEED  OIL. 

McKensio  Oerting  &  Co *$14  70 

J.  O'Neal 18  75 

LAMP  CHIMNEYS. 

McKensie,  Oerting  &  Co  ...^ *$4  50 

J.  O'Neal 7  00 

Scale  of  offers  for  supplies  for  navy-yard  at  Pensacola,  Fla.^on  requisition  No.  15,  approved 

April  5,  1884. 

42  GALLONS  LINSEED   OIL. 

McKensie,  Oerting  &  Co -$.32  34 

J.  O'Neal 33  18 

ScaU  of  offers  for  supplies  for  navy-yard  at  Pensacola^  Fla.j  requisition  No.  16,  April 

15,  1884. 

8  BARRELS   LIME. 

J.  O'Neal $16  00 

F.Baaer *14  00 

SeaU  of  offers  for  supplies  for  navy-yard  at  Pensacola^  Fla.^  requisition  No.  18,  approved 

April  22,  1884. 

PROVENDER. 

J.OT^eal •8145  30 

F.Baaer 148  84 

Scale  of  offers  for  supplies  for  navy-yard  at  Pensacolay  Fla.y  approved  May  9,  1884. 

PAINTS  AND  OILS. 

McReDsie,  Oerting  &  Co |38  05 

J.  O'Neal *37  85 

Schedule  of  offers  for  supplies  for  navy-yard  at  Mare  Island^  Cal.y  under  adveitisewent 

dated  July  16,  1883. 

1,600  CUBIC   YARDS  SAND. 

AdeoBros *$l,234  00 

A.  Ketelson 1,625  00 

A.Powell 1,6.')0  00 

H.  M.Peterson 1,850  00 

Schedule  of  offers  for  supplies  for  nary -yard  at  Mare  Island^  Cahy  under  advertisement 

August  2,  1883. 

PROVENDER. 

A.  Powell $1,977  00 

Kelly  &  Mclnnis ..  2,152  50 

E.  &0.  Conner 2,667  60 

James  McCndden *l,9:i3  00 

James  Brownlie 2,076  50 

P.  C.Lvnch 1,945  00 

William  Walker 2,351  00 

•Awarded. 
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• 


WELLINGTON  COAL. 

A.Powell. tl.SM* 

James  McCudden T *!,  ^^^ 

William  Walker ; l,i        n 

Scale  of  offers  for  supplies  for  navy-yard  at  Mare  Island y  CaLf  under  odveriiHment  daitd 

August  11,  ltf83. 

PAINTS  AND  OILS. 

Sullivan  &  Rabekes $549  98 

Whittier,  Fuller  &  Co •508  58 

PINE  TIMBER,   ETC. 

James  McCudden •!,  120  00 

John  P.  Sheldon 1,200  00 

A.  Powell 1,200  00 

GLASS. 

Sullivan  &  Ravekes. 52  50 

Whittier,  Fuller  «fe  Co MO  60 

LUMBER. 

James  McCudden •823  00 

John  P.  Sheldon 850  00 

A.Powell 890  00 

IRON. 

James  E.  Gordon 180  76 

Huntingdon,  Hopkins  &  Co *168  58 

Whitney  &  Marshall tl74  97 

IRON. 

James  E.  Gordon 15b  81 

Hnntingdon,  Hopkins  d^  Co •145  91 

Whitney  &  Marshall tl40  71 

TIN,    METAL  AND  ACID. 

James  E.  Gordon •246  95 

Huntington,  Hopkins  &  Co 950  9$ 

CUMBERLAND  COAL. 

James  McCudden 'SSO  00 

A.  Powell :i60  00 

CUMBERLAND  COAL. 

James  McCudden •flO  00 

A.Powell 90  00 

MISCELLANEOUS. 

James  E.  Gordon 301  40 

Huntington,  Hopkins  &  Co •281  41 

Schediileof  offers  for  supplies  for  navy-yard  at  Mare  Island^  Cal.,  under  advertisement  daUd 

September  4,  1883. 

BRICK. 

James  McCudden *|1>416  00 

A.Powell 1,440  00 

'Awarded.  t  Informal. 
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OILS,    PAINTS,    KTC. 

Whittier,  Fuller  &  Co *l|229  00 

Charles  M.  Yates 242  87 

SeheduU  of  offers  for  supplies  for  navy-yard  at  Mare  Island^  Cal.f  wider  advertisement  dated 

September  18,  1883. 

CHERRY   RED  BRICK. 

James  McCudden *|3,0a9  00 

A.  Powell 3,264  00 

Schedule  of  offers  for  supplies  for  nary-yard  at  Mare  Island,  Cal.y  under  advertisement  dated 

September  28,  1««3. 

STEEL. 

Thomas  H.  Selby  &  Co '$292  50 

WATER  BUCKETS. 

No  bids  received. 

TIN   AND  ZINC. 

Thomas  R  Selby  &  Co 157  50 

A.  J.  Ralston *150  00 

IRON. 

Jiones  MoCuddeii *870  00 

Thomaa  H.  Selby  &  Co 892  50 

COAL. 

JamM  McCadden *330  00 

A.  Powell 330  00 

WiUiam  Walker 339  00 

Sektimle  of  offers  for  floating  gate  or  caisson  and  for  pumping-machinery  for  navy-yard  at 
Mare  Island,  CaL,  under  advertisement  dated  November  12,  1883. 

FLOATING   GATE  OR  CAISSON. 

Union  Iron  Works,  H.  T.  Scott,  vice-president,  California;  time,  six 

months  for  completion *$56, 000  00 

Pacific  Iron  Works,  Rankin,  Bray  ton  &,  Co.,  California ;  time,  six  months.    72, 500  00 
Risdofi  Iron  Works,  W.  H.  Taylor,  president,  California;  time,  seven 
months 73,500  00 

PUMPING-MACHINERY. 

Jaroee  Edwards  A  Co. ;  no  time  stated 74, 250  00 

Union  Iron  Works,  H.  T.  Scott,  vice-president ;  time,  seven  months 50,600  00 

fionthwark  Fontidry  Company,  Philadelphia,  J.  V.  Merrick,  vice-presi- 
dent; time,  eight  months ^47,900  00 

Daniel  C.  Bahre  &  Co.,  Brooklyn  ;  time,  twelve  months 69, 700  00 

Thomas  C.  Basshor  Sc  Co.,  Baltimore,  Md.;  no  time  named 75,000  00 

Parke  &  Lacey,  San  Francisco t42,200  00 

Seksdmle  of  offers  for  supplies  for  navy-yard  at  Mare  Island^  CaLy  under  advertisement 

dated  November  17,  1883. 

IRON  BOILER  TUBES. 

Jwnee  E.  Gordon t$486  00 

George  H.  Oibbs  d&  Co 496  00 

Thomas  H.  Selby  d&  Co -^      504  22 

*A warded.  t  Received  too  late.  |  Informal. 
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Schedule  of  offers  for  supplies  for  navy-yard  at  Mare  Island^  CaL,  under  adveriiiM 

dated  December  21,  1883. 

V 

100  TONS  WELLINGTON  COAL. 

James  McCud den *$1,230  00 

William  Walker 1/290  01^ 

A.  Powell 1.300  00 

Schedule  of  offers  for  supplies  for  navy-yard  at  Mare  Island,  Cal,,  under  adverUaemmt 

dated  December  27,  1883. 

.^)00   CUBIC  YARDS  BEACH   SAND, 

Aden  Bros 1370  00 

A.  Ketelsou 450  00 

James  McCudden 425  00 

100   CUBIC   YARDS  FRESH-WATER  SAND. 

Aden  Bros •flSS  00 

A.  Ketelson 185  00 

James  McCudden 195  00 

Schedule  of  offers  for  supplies  for  navy-yard  at  Mare  Island,  Cal,^  under  adveriiUewMiU 

dated  Fibruary  8,  1884. 

LIME. 

A.  Powell •1847  50 

Aden  Bros 300  00 

Blockmau  &  Cerf 856  60 

James  McCudden 300  00 

OIL. 

L.  Fourd 50  00 

Yates  &  Co »30  60 

ROPE. 

L.  Fourd ($10  55 

Heath,  Gallup  &  Co •555  00 

SPUN  YARN. 

L.  Fourd .16  85 

Heath,  Gallup  &  Co •35  00 

REDWOOD. 

A.  Powell •SS  00 

James  McCudden 56  00 

Schedule  of  offers  for  supplies  for  the  navy-yard  at  Mare  Island,  Cal.,  under  adverH99' 

ment  dated  February  18,  1884. 

IRON   AND   STEEL  PLATE,  TUBES,  ETC. 

Thomas  H.  Selby  &  Co t$54l  60 

George  W.  Gibbs  &  Co •Oia  65 

IRON   PLATE. 

Thomas  H.Selbv  &  Co t808  78 

George  W.  Gibbs  &  Co •287  70 

*  Awarded.  t  Could  not  deliver  in  time. 
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Schedule  of  offers  for  supplies  for  navy^yard  at  Mare  Island^  Cal.f  under  advertisement 

Jpnl  21,  1884. 

PILES. 

James  MoCudden *|1,680  00 

John  P.  Sheldon 1,hOO  00 

A.  Powell 1,800  00 

Renton.  Holmes  &  Co 1 1,740  00 

LUMBER. 

James  McCadden *1,510  90 

John  P.  Sheldon 1,561  44 

A.  Powell 1,563  00 

Benton,  Holmes  &  Co 1 1,510  90 

Sekedmle  of  offers  for  supplies  for  navy-yard  at  Mare  Island,  CaL,  under  advertisemef^t 

May  2,  1884. 

STEEL  RIVETS,  TUBES,  ETC. 

Jame8£.6ordon $991  84 

Thomas  H.Selby&  Co *973  23 

Sekeimle  of  offers  for  supplies  for  navy-yard  at  Mare  Island,  Cal.,  under  advertisement 

dated  May  6,  1884. 

PILES. 

James  MoCndden *$1,666  00 

John  P. Sheldon 1,785  00 

A.Powell 1,725  50 

LUMBER. 

James McCndden »2,626  70 

John  P.  Sheldon 2,712  76 

A.  Powell 2,626  70 

*  Awarded.  t  Informal. 

6943  NAVY ^9 


Ho.  5  --BUREAU  OF  EQUIPMENT  AND  RECRUITING. 


Navy  Department, 
Bureau  of  Equipment  and  EECRUiTiNe, 

Washington^  October  24, 1884. 

Sir  :  I  have  the  honor  to  submit  herewith  the  following  report  of  tliA 
operations  of  this  Bureau  during  the  past  fiscal  year,  with  accompany* 
ing  estimates  for  the  fiscal  year  ending  June  30,  1886. 

During  the  past  fiscal  year  66  vessels  have  been  either  wholly  or  paf<> 
tially  equipped,  under  cognizance  of  this  Bureau,  at  the  several  navy* 
yards,  involving  an  expenditure  for  labor  of  $89,052.40,  and  for  ma- 
terials $550,279.52,  making  a  total  of  $639,331.92. 

The  sum  of  $896,000  is  asked  for  under  appropriation  '<  Equipment  of 
vessels,''  as  actually  necessary  for  the  fitting  out  and  keeping  in  repair 
the  number  of  vessels  contemplated  to  be  kept  in  commission  daring 
the  ensuing  fiscal  year.  For  the  past  two  years  it  has  been  neoessarjr 
to  ask  for  a  deficiency  under  this  appropriation.  Congress  having  fiftiled 
to  appropriate  the  estimated  amounts,  and  those  which  were  appro- 
priat^id  being  inadequate  to  the  actual  expenses  of  the  service. 

The  amounts  estimated  for  under  the  appropriations  "  Transportetioa 
and  recruiting"  and  "  Contingent"  are  each  increased  $10,000  over  tbo 
sums  allowed  under  thosd  appropriations  for  the  past  year.  Tbia  in* 
crease  is  absolutely  required  to  meet  the  necessities  of  the  servioey  or 
deficiencies  must  inevitably  arise.  This  has  occurred  for  the  past  year,* 
and  the  Bureau  is  thereby  very  much  embarrassed,  particularly  as  re- 
gards the  transportation  of  men.  Although  the  law  allows  transporta- 
tion under  the  War  and  Navy  Departments  to  be  procured  withoat 
adequate  appropriation  when  the  exigencies  of  the  service  require  it^ 
the  Bureau  is  placed  in  an  undesirable  position  as  regards  the  parties 
by  whom  the  transportation  is  furnished.  Not  having  funds  at  disposal 
to  pay  for  the  necessary  transportation  of  men  when  the  service  has  been 
performed,  the  Bureau  is  obliged  to  ask  the  various  companies  to  ^ait 
for  a  greater  or  less  period  of  time  for  their  money.  Enlisted  men  must 
be  transported  when  required,  and  experience  for  the  last  two  years 
having  proved  the  insuflBciency  of  the  sums  appropriated  for  this  serv- 
ice, this  increase  is  respectfully  submitted  and  urged. 

Under  appropriation  **  Increase  of  the  Navy  "  the  Bureau  has  esti- 
mated as  follows : 

To  furnish  complete  equipment  for  prospective  cruisers,  as  recom- 
mended by  the  Advisory  Board,  $760,000. 

For  equipment  of  U.  S.  S.  New  York,  now  on  the  stocks  at  the  navy- 
yard,  New  York,  $125,000. 

For  equipment  of  two  vessels  for  the  training  squadron,  to  be  com- 
posite clipper,  bark-rigged  sailing  vessels,  of  800  tons  each,  with  aux- 
iliary steam-power,  $75,000. 

Under  appropriation  "Coasters'  Harbor  Island  "the  Bureau  asked  f<tf 
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$41,000  for  the  necessary  improvements  of  this  station  for  the  current 
year,  but  Congress  appropriated  only  $21,000,  in  consequence  of  which 
the  Bareau  was  obliged  to  forego  desirable  improvements  required  for 
the  training  service. 

In  this  connection  the  estimates  are  submitted  for  $60,000  for  improve- 
ments at  the  training  statiou,  Coasters'  Harbor  Island,  which  improve- 
ments have  been  recommended  by  the  commanding  officer  of  that  sta- 
tion as  absolutely  necessary,  and  which  meet  the  Bureau's  approval  in 
every  particular. 

TRAINING  SHIPS. 

In  order  to  properly  educate  the  apprentices,  under  the  training  sys- 
tem, it  is  of  prime  importance  and  positive  necessity  that  the  cruising 
training  ships  should  be  vessels  of  the  most  modern  tyi>e  and  construc- 
tion, that  the  system  may  be  kept  abreast  of  and  the  apprentices  be 
familiar  with  all  the  improvements  in  the  man-of  war  of  the  present  day. 
The  training-ships  now  in  commission  are  in  bad  condition  and  require  ex- 
tensive and  costly  repairs.  The  time  is  not  far  distant  when  they  will  be 
entirely  unseaworthy.  In  view  of  these  facts  the  Bureau  urgently  recom- 
mends for  your  consideration  the  construction  of  the  two  composite  sail- 
ing vessels,  with  auxiliary  steam-power  and  lifting  screVs,  as  estimated 
for  by  the  Bureau  of  Construction  and  Repair  and  for  the  equipment 
of  which  this  Bureau  has  asked  $75,000  under  appropriation  "Increase 
of  the  Navy.''  The  Bureau  is  of  opinion  that  the  building  of  these  ves- 
sels would  be  a  wise  and  economic  measure,  and  obviate  the  constant 
repair  of  the  old  and  almost  obsolete  cruising  training-ships. 

COAL. 

There  have  been  purchased  at  home  and  abroad  o6,()24  tons  of  coal, 
eoBting,  including  freight  and  handling,  $408,526.42. 

ROPEWALK. 

The  following  cordage  has  been  manufactured  during  the  past  fiscal 
year  at  the  ropewalk,  navy-yard,  Boston,  Mass. : 

Pounds. 

RoMia  and  AmericAii  hemp  rope 233, 154 

MftDiU  hemp  rope *2(W,  545 

Wire  rope 14,065 

Hide  rope 2,628 

Total 518,392 

Coetiog  for  materialB $53, 505  72 

Corting  for  labor .• 37,943  93 

Total 91,440  65 

HEMP. 

There  have  been  purchased — 


ManQabcnip ponndB.. 

Nui  hemp tona . . 

bflmp do — 


Qnimtity.  Value. 


292,  &57         I  $33,491  88 

7il«  i      1, 645  13 

76  i    15. 018  58 


Total I    50,155  59 
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FORGE  AND  ANCHOR,  SMITH,  AND  CHAIN  SHOPS  AND  ROLLING-inLL 

AT  THE  NAVY- YARD,  WASHINGTON,  D.  0. 

There  have  been  man iifac tared  in  these  shops  dnring  the  past  fiscal 
year — 

Chain  cable  of  various  sizes futlioiiiH..  2,0£ 

Forginj^,  of  ii-Mii  and  steel pounds..  :^,  196 

Iron  cable  links do 97,705 

Steel  cable  liuks ." do 7,677 

Bar  iron  do 145,040 

Plate  iron do 9,140 

Hammered  iron do 1,  fiTO 

The  Bnreaii  intends  tosnbstitnte  steel  for  iron  chains,  if  the  report  of 
tests  now  bein<?  made  on  board  the  Vandalia  with  some  sample  steel 
ehain  shonld  warrant  the  adoption  of  the  same. 

(GALLEY   SHOP. 

Kight  new  f^alleys  have  been  mannfactnred,  including  cooking  iit€U- 
ails,  and  extensive  repairs  have  been  ma<le  <m  19  old  galleys  belonging 
to  various  V(»ssels  in  commission. 

SAIL   LOFT,  WASHINGTON   NAVY-YARD. 

There  have  been  made,  for  the  vessels  requirin<i:  them,  84  new  8ail8y 
besides  awnings,  hammocks,  hammock  cloths,  clothes  bags,  and  other 
miscellaiieons  sail  work. 

ENLISTED   MEN. 

On  the  'M)t\\  June,  1S84,  there  were  in  the  Navy  8,947  men  aud  ap- 
prentices, a  small  temporary  excess  of  tiie  total  number  allowed  by  law, 
aixl  which  occurred  fnnn  unavoi<lable  detention  of  one  or  two  vesseb 
in  their  arrival  lionu*  from  foreign  stations.  Dnring  the  greater  part  of 
the  year  tlie  number  of  men  lias  been  under  the  legal  (piota.  The  aver- 
age number  has  not  excee<led  the  statutory  allowance. 

The  Bureau  reiterates  the  recommendation  of  ])revious  rei>ort8y  and 
again  submits  that  si)ecial  legislation  should  be  nmde  for  eulisting  men 
for  the  Coast  Survey,  Fish  Commission,  and  Naval  Academy.  The  in- 
creasing demands  of  these  establishments  draw  largely  from  the  quota 
allowed  at  i)resent  for  the  Navy  and  cause  much  embarnissment.  The 
small  for<*e  remaining  is  not  sutlicient  to  i)roperly  man  the  regular  oroifl- 
ing  vessels.  I  would  suggest  that  the  force  for  these  serviceH  be  limited 
t<>  500  men,  and  be  known  as  **  auxiliaries  for  si)ecial  service." 

In  connection  with  the  eidistment  of  men,  the  Bureau  strongly  recom- 
mends that  legislation  be  enacted  with  a  view  U)  allow  men  honorably 
discharged  from  tin*  service  to  elect  a  home  on  any  receiving  ship  flw 
a  i)eri()<l  not  excee<ling  three  months  from  tiie  date  of  their  discharge; 
men  so  electing  a  home  to  be  entitle<l  to  one  ration  i»erday  to  feed  them 
while  on  b<»ard,  and  to  be  amenable  to  such  regulations  as  the  Bureaa 
nniy  establish  while  so  residing.  Such  legislation  wouhl  be  conducive 
to  the  comfort  and  morals  of  the  men,  whose  oidy  homes  are  the  vessels 
of  the  Navy.  Th(»  servici*  would  be  much  benetited  in  the  improved 
character  of  the  pcrsonneL  The  men  wouTd  be  able  to  escai>e  much  dis- 
comfort now  experienced  in  the  larger  cities,  where  many  of  them  are 
driven  by  necessity,  after  their  discharge,  into  miserable  and  uncleanly 
boarding  places. 

In  the  interest  of  the  seamen  an<l  marines  of  the  Navy  1  would  ur- 
gently recpiest  that  section  LMG<)  of  the  Revised  Statutes,  referring  to 
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aliens  in  the  Army  becouiiug  citizens,  be  amended  to  include  the  Navy 
and  Marine  Corps. 

I  would  also  recommend  that  sections  4756  and  4759,  Revised  Stat- 
utes, be  so  amended  as  to  apply  to  men  who  have  served  in  the  Navy 
as  appointed  petty  oflBcers. 

APPRENTICES. 

During  the  year  there  were  3,596  boys  examined  for  enlistment  as 
apprenti(5es  for  the  training  service,  of  which  number  2,120,  or  about  59 
per  cent.,  were  rejected  on  account  of  various  physical  disqualifications. 
Of  those  qualified,  582  were  either  unable  to  satisfy  the  recruiting  offi- 
cers as  to  their  character  and  habits,  or  failed  to  complete  their  ship- 
ment, making  the  number  actually  enlisted  894,  a  trifle  less  than  25  per 
cent,  of  the  applicants.  Sixty-nine  apprentices  have  been  discharged 
by  reason  of  the  expiration  of  their  enlistments,  and  171  on  account 
of  physical  disability,  inaptitude  for  the  service,  misconduct,  &c. 

The  cruising  training-ships  Portsmouth,  Jamestown,  and  Saratoga 
have  been  kept  at  sea,  on  practice  service,  with  different  detachments 
of  apprentices,  exce])t  while  undergoing  the  necessary  repairs  or  prepa- 
ration for  such  service,  and  during  the  year  208  apprentices  have  been 
transferred  to  the  cruising  ships  of  the  Navy,  in  addition  to  which,  at 
its  close,  there  were  70  en  route  to  the  European  station  to  join  the  U. 
S.  S.  Lancaster  and  Quinnebaug. 

On  the  30th  June,  1884,  there  were  490  apprentices  serving  on  gen- 
eral craisiug  vessels,  distributed  as  follows  : 

North  Atlantic  Station :  142 

Soath  Atlantic  Station 34 

Pacific  Station 73 

European  Station 53 

Asiatic  Station 188 

And  also  682  on  board  of  the  stationary  and  cruising  training-ships, 
preparing  for  the  general  ser\ice. 

The  Bureau  recommends  that  application  be  made  for  such  legisla- 
tion as  will  authorize  the  enlistment  of  1,000  boys  annually,  instead  of 
750,  the  number  at  present  allowed. 

The  Bareaa  most  earnestly  urge  that  Congress  be  asked  to  appro- 
priate a  sufficient  sum  of  money  to  provide  every  man,  boy,  and  appren- 
ticej  on  enlistment  in  the  Navy,  with  an  outfit  of  clothing,  the  cost  not 
to  exceed  $50,  thereby  placing  a  sailor  on  similar  footing  with  the  sol- 
dier or  marine,  who  are  now  not  only  furnished  with  an  outfit  when 
enlisted,  but  receive  an  anntuil  allowance  at  the  public  expense  and 
without  any  charge  to  them.  At  present  the  clothing  outfit  of  a  recruit 
for  the  Navy  costs  nearly,  and  sometimes  quite,  three  months'  pay,  which 
be  assumes  as  a  debt  to  the  Government ;  and  in  many  instances  the 
clothes  are  worn  out  before  they  are  really  paid  for  j  and  while  such 
indebtedness  exists  the  enlisted  man  of  the  Navy  enjoys  no  privilege 
of  liberty,  nor  can  he  draw  any  money  for  his  own  personal  use.  Natu- 
rally this  system  is  regarded  by  sailors  as  op])ressive,  and  tends  to  dis- 
oonragement,  and  is  often  followed  by  desertion,  with  theft  of  outfit ; 
and  it  is  believed  that  if  the  enlisted  persons  of  the  Navy  were  placed 
apon  a  similar  footing  with  those  of  the  Army  and  Marine  Corps, 
desertions  would  be  less  Irequent  and  the  personnel  of  the  service 
would  be  very  much  improved. 

Verv  respectfnllv,  vour  obediiMit  servant, 

VV.  S.  SCHLEY, 

Hon.  W.  B.  Chandler,  Ch  lef  of  Bu rea  u . 

Secretary  of  the  Navy,  WaMn^ftony  D.  C. 
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the  tervice  of  the  fiteal  gear  tnding  J 
tt  and  Recrniliitg,  Navy  Dgtarim^tU. 


n^i^i.    lias 


jiiji 


|H1I 


•toniiF.  and  knnilLIng;  liemp,  wire,  hlilu.  and  olber  maUrlali  for  the 
maniiliic'ture  »f  lopu  hdiI  conJaB? ;  inin  for  Ibe  ntaunfikctnn)  of  anchon, 
sables.  KHllaya,  imd  cbaina ;  canraa  for  tbe  maunliictare  of  (Alia,  airii- 

for  tbe  purchaae  oT  all  olbir  artlclra  of  equipment  at  bome  and  abrmid,  . 
aod  lor  tbi'  p»y  of  l»bar  in  equtpplDR  lesaels,  and  mannrBotun  of  eqnlp- 
mi'nt  nrtlcb'iln  tboanveral  navy-vanla  (appToprlated  R  S.,  p.  7S3.  Hca. 
370»,  a747(      

TBiHBFOUTATlOK  AMU  BElKflTINO. 

EipeoKea  of  ri'<'ruilliig  for  the  naval  iBTvlce.  rent  n[  rendeirona.  anil  ex- 
piinsnii  of  Rjaiutalulna  the  flame  odcertliilDR  far  men  und  boyi,  uid  far 

K.rt.,™X-i'!3ll««?.-™.^...!"*?.^..  ".'!'*."!,  '. "1"^"!".'..!.'. 

Bitni  rxpuiiBpa  of  trainibE  iihip*,  l^vl^ht  and  ttanaporlalioii  ar  eqaipment 
■loniH.  priDliDK.  advert lidiiu,  InlBfiraphlnit,  ImmIeu  and  nimlvla,  poatam,  ' 
car  tU^keta.  feridago.  Ice,  apprebnudun  of  deaerleTa  and  atiug^lrra,  ucr- 
tiHratai  and  BOodHxinilui't  bwUea  RirrDllaled  mFD.  iwhnoi  bonke  fur  Irnin- 

of  tbi'  lliirian  of  Ei|iit|iiiii'pl  and  Itecrtilllnic,  unrnri'xreu  and  ini|>aiiHlble  to 
rlj»aifjlIt.S.p.7ai.a«o.3tl06> 

>-.TV-.v«r,l.  Kitl«v.  Mr:  '■'^"' ■"■'*'"•""'""'"■ 

Onr  clerk 

NiirT..v»rd.  CbarlFHluwn.  Mnwi. ; 

(hie  iiii|>Rrli>toadriit  of  roueirolk 

Oiierierk 

One  clerk 

J(n»)-yi.nl.  Bnmiilyu.X-y'': 

fhieFlerk 

One 'Ink 

Tiavv'Vnrd,  lA'aenr  laland : 

Onerlerh  

Xavy.yani,  Wawhinctun.  D.U.; 

One  writer 

Navy.yanl.  Xorftilk,  Vu.: 

Navy-irard.  Penaavulii.  Fla.; 

fine  write , 

.Vavvranl,  Marn  labinit,  Cat. : 

("hinHerk 

Cbie[i'lerk|luvr«>iiflcir*4.Wai<1>nillU!d1.(Jnlv7, 1IM4.  H.>t.,p.T<i,wc.4IS  .. 

Xoi'K.— Tlievbi.'fflerktareniiin'riWIavlnBctaKcblFfiifBnrciiuineniH- 
ar  1-icaiiej  or  of  Hie  aliaenre  or  elvkni'M  of  tbal  KlHvcr  <ln  raw-  no  olber 
appnintini-nt  ia  mndr).  Ilifldutim  Hrnaa  reaiionallde  anil  HrdnnnaaathiiHe 
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No.  6.— BUREAU  OF  NAVIGATION. 


Navy  Department,  Bureau  of  Navigation, 

November  1, 1884. 

Sir  :  1  have  the  honor  to  submit  the  following  report  of  the  Bureu 
of  Navigation  for  the  past  year,  together  with  the  estimates  for  its     i- 
port,  and  for  the  expenditures  that  will  be  necessary'  for  the  fiscal  y 
ending  June  30,  1886. 

Included  in  this  report  and  transmitted  herewith  are  the  reports  i 
estimates  of  the  several  ofl&ces  under  its  control. 

NAVIGATION. 

Compasses, — During  the  past  year  145  compasses  of  different  t^ 
have  been  repaired,  inspected,  and  tested,  the  four-needle  card  win 
was  adopted  last  year  being  used  in  all  of  them.    These  compasses  have 
been  issued  to  ships,  and  have  given  general  satisfaction.     The  Oreely 
Eelief  Expedition  of  1884  was  supplied  with  the  improved  compaa 
and  their  behavior  in  high  latitudes  has  been  much  commended,    'j 
reports  of  the  expedition  contain  a  quantity  of  valuable  matter  re     ive 
to  the  variation  of  the  compass  in  latitudes  where  few  opportauiti    .  oi 
for  such  observations.    This  expedition  was  also  supplied  witn  dip- 
circles,  magnetometers,  and  the  necessary  books,  instructions,  i^ 
blank  forms,  but  its  successful  early  termination  prevented  observations 
for  magnetic  force  and  dip. 

The  work  of  collecting  data  relative  to  the  variation  of  the  compass 
has  been  successfully  continued  during  the  year,  the  results  of  which 
are  in  course  of  preparation  for  publication. 

The  deviation  of  the  compass  in  iron  and  steel  ships  has  received  the 
most  careful  attention,  and  Professional  Paper  No.  17, "  The  Magnetism 
of  Iron  and  Steel  Ships,^  has  been  prepared  and  is  now  in  press.  Pro- 
fessional Paper  No.  18,  on  the  deviations  of  the  compass  in  vessels 
of  the  United  States  Navy,  is  nearly  ready. 

Preparations  have  been  made  for  a  careful  examination  of  the  mag- 
netic character  of  the  new  steel  vessels,  and  a  com])ass  station  will  be 
establislied  in  Narragansett  Bay,  in  the  vicinity  of  the  ^^  measured 
mile."  In  view  of  the  probable  necessity  of  compensating  the  com- 
passes of  these  vessels,  a  binnacle  for  the  purpose  has  been  designed  in 
the  Bureau,  and  will  be  i)laced  in  the  D()li)hin  for  test. 

The  instruments  for  a  compass  testing  house  are  in  possession  of  the 
Bureau,  and  an  appn)i)riation  for  the  erection  of  a  building  passed  both 
Houses  of  Oongress  during  the  last  session,  but  is  not  available  in 
consequence  of  the  ftiilure  of  the  naval  appropriation  bill  to  become  a 
law  and  the  substitution  therefor  of  an  act  "  making  temporary  provis- 
ion for  the  naval  service." 

A  marked  improvement  has  been  apjiarent  during  the  past  year  in 
both  the  character  and  number  of  the  compass  reports  received  firom 
136 
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vessels  iu  com  mission.  Besides  faltilling  their  primary  object  of  con- 
tributing to  safe  navigation,  these  compass  reports  afford  explicit  in- 
formation regarding  the  variation  of  the  compass  in  different  localities. 

Determhmtion  of  longitudes, — The  work  of  establishing  secondary 
meridians  of  longitude  on  the  west  coast  of  Central  and  South  America 
by  means  of  the  submarine  cable  has  been  completed. 

A  party  of  naval  ofl&cers  under  Lieut.  Commander  0.  H.  Davis  sailed 
firom  New  York  on  the  20th  of  September,  1883,  established  stations 
at  various  points  between  La  Libertad,  San  Salvador,  and  Valparaiso, 
Chili,  and  measured  the  diffenMices  of  longitude  between  Valparaiso, 
Arica,  Lima,  Payta,  Panama,  and  La  Libertad.  Measurements  between 
La  Libertad  and  Guatemala  were  made  in  co-operation  with  Mr.  Miles 
Rock,  of  the  (luatemala  survey.  From  Val])araiso  signals  were  ex- 
changed upon  several  nights  with  Dr.  B.  A.  Gould,  director  of  the 
national  observatory  at  Cordova,  Argentine  Republic,  for  the  purpose 
of  connecting  the  measurements  made  on  the  west  coast  of  Central  and 
Soath  America  with  those  made  on  the  east  coast  of  South  America  by 
naval  officers  under  the  direction  of  this  Bureau  in  1878  and  1879.  The 
party  retunied  to  the  United  States  in  April  last,  and  the  observations 
are  now  being  reduced  and  prepared  for  publication. 

Navigation  Supplies. — The  electric  plant  for  incandescent  lighting 
sappli^  to  the  Trenton,  beyond  some  slight  defects  in  the  insulation 
of  the  wires,  which  could  not  have  been  anticipated,  has  given  great 
satisfaction,  and  has  added  materially  to  the  comfort  and  health  of  the 
officers  and  crew. 

Tlie  Atlanta,  Boston,  and  Omaha  are  to  be  lighted  by  electricity. 
The  plant  for  the  Atlanta  is  to  be  supplied  by  the  United  States  Elec- 
tric Lighting  Company  of  Xew  York,  that  for  the  Boston  by  the  Brush 
Electric  Company  of  Clevelaiul,  and  that  for  the  Omaha  by  the  Consol- 
idated Electric  Light  Company  of  New  York.  In  these  vessels  the 
defects  referred  to  in  the  wiring  of  the  Trenton  will  be  remedied. 

Additional  information  has  been  supplied  for  the  libraries  of  the 
cmiRing  ships,  and  I  would  again  call  attention  to  the  importance  of 
sapplyingf  in  convenient  form,  such  professional  matter  as  is  essential 
to  naval  officers,  and  of  value  to  the  merchant  marine  and  the  ship- 
bailding  interests,  but  which  cannot  now  be  published  because  of  the 
inadequate  appropriation  for  printing. 

Department  TAhrary. — During  the  past  year  the  work  of  classifying 
and  cataloguing  the  books  in  the  library  has  been  continued,  and  im- 
portant additions  have  been  nmde  to  the  collection.  In  order  to  put 
the  library  on  a  proper  footing  and  to  meet  the  requirements  of  the  De- 
partment in  the  various  branches  of  modern  professional  investigation, 
an  increase  in  the  annual  appropriation  is  required,  and  an  estimate 
therefor  has  accordingly  been  submitted. 

Under  existing  law,  no  binding  can  Ik»  done  for  any  Department  of 
the  Government  except  in  plain  shee])  or  cloth.  Exceptions  to  this 
role  have  been  made  in  favor  of  the  (Jongressioiml  Library  and  the 
libraries  of  the  Department  of  State,  the  Patent  Oflice,  and  the  Office  of 
the  Surgeon -(General  of  the  Army.  The  restriction  upon  the  character 
of  the  binding  for  other  Department  libraries  is  harmful  to  the  inter- 
ests of  the  Government  by  making  it  impossible  to  keep  sets  of  vol- 
omes  in  a  uniform  binding,  while  the  saving  in  expense  is  so  small  as 
to  be  wholly  out  of  proportion  to  the  resulting  disadvantages;  and  it  is 
clear  that  the  reasons  which  exist  for  the  exceptions  in  favor  of  the 
libraries  of  the  Department  of  State,  the  Patent  Office,  and  the  Surgeon- 
General's  Office  apply  with  e(iual  force  to  those  of  the  other  Executive 
Depaitments. 
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Regulations  for  preventing  eolUMonH  at  sea. — The  act  entitled  "Ai 
to  adopt  the  Revised  International  Eepniltttions  for  preventingr  <mI 
at  sea,"  which  passed  the  House  of  Representatives  at  the  last 
of  Congress,  and  which  has  been  reported  in  the  Senate,  will^  u  u 
comes  a  law,  do  away  with  the  confusion  which  has  existed  m 
quence  of  the  difference  between  the  laws  of  the  United  States  anc 
regulations  adopted  by  other  maritime  nations,  and  will  tend  to  preva 
collisions  which  are  now  likely  to  occur  because  of  the  delay  in  « 
ing  such  international  regulations. 

In  this  connection  I  desire  to  renew  my  recommendation  to  scam 
rules  17  and  20,  of  section  4233  of  the  Revised  Statutes  of  the  Uni 
States,  as  to  give  deep-draught  ships  the  right  of  way  in  deep  and  i 
row  channels  in  localities  where  light-draught  vessels  will  not  be  1 
to  injury  by  using  shoaler  water. 

HYDROGRAPHIC   OFFICE. 

The  work  of  the  Hydrographic  Office  has  been  contiued  to  correctini 
the  (*.opper  plates  on  hand,  to  the  production  of  new  charts  from  i 
veys  by  officers  of  the  Navy,  and  to  the  preparation  and  publication 
nautical  infornuition.    The  importance  of  additional  surveys   by  ti 
Government  has  been  repeatedly  urged  by  this   Bureau,  and' I  renev 
the  recommendation  contained  in  my  annual  reports  for  the  past  two 
years,  that  new  surveys  be  made  of  portions  of  the  north  coast  of  South 
America  and  of  the  coast  of  the  island  of  San  Domingo.    The  charts  of 
these  localities  are  imj)erfect  and  incorrect,  and  until  new  surveys  aud 
examinations  are  made  their  use  tends  to  increase  the  number  of  annual 
shipwrecks  and  tiie  consequent  loss  of  life  and  property.     To  make 
such  surveys  and  examinations  vessels  especially  adapted  for  survey- 
ing are  more  economical  than  vessels  of  war.     The  steam  whalers  Thetis 
an<l   Hear,  purchased  for  the  (Jreely  Relief  Expedition  of  1884,  would 
answer  thejiurpose  admirably,  but  a  clause  in  the  act  appropriating  for 
this  expedition  requires  them  to  be  sohl.     I  would  suggest,  both  in  the 
interest  of  economy  and  efficiency,  that  this  clause  be  repealed  and 
these  two  ships  be  retained  in   tiie  naval  service  for  surveying  pur- 
pose's. 

The  li.vdrograplii(5  work  of  tlu^  geodetic  and  hydrographic  survey  of 
the  Sandwicii  Islands,  now  being  carrie<l  on  by  the  Hawaiian  Govern- 
ment, extends  offshore  to  the  lOOfathom  line,  and  it  is  recommended 
that  this  Government  shall  continue  the  work  by  runniujir  lines  of 
deep  sea  soundings  for  the  purpose  of  determining  whether  the  innu- 
merable <langers  which  are  now  reported  in  the  Pacilic  Ocean  do  or  do 
not  exist. 

To  facilitate  the  operation  of  the  Hydrographic  Office  in  giving  in- 
formation to  tiie  merchant  marine  and  to  others  interested  in  nautical 
matters,  branch  offices  have  been  establishe<l  in  the  cities  of  Boston, 
New  York,  IMiiladelphia,  Baltimore,  New  Orleans,  and  San  Francisco. 
These  offices,  through  the  liberality  of  the  maritime  exchanges  in  the 
several  cities,  are  lo<*ate<l  in  the  rooms  ocrcupied  by  these  organizations. 
They  are  in  charge  of  naval  oftic(»rs,  and  are  supplied  with  cbart<8« 
nautical  works,  lists  of  lights,  and  sailing  directions  (corrected  to  date. 

In  contiiniation  of  the  scheme  prop(Ksed  ami  begun  by  the  late  Lieu- 
teJiant  Maury,  the  first  e<lition  of  the  monthly  IMlot  Chart  of  the  North 
Atlantic  ( )cean  was  issued  December  1 ,  1S8.'^.  The  increased  demand  for 
these  charts,  which  have  l)een  published  regularly  since  that  date,  aud 
issued  on  the  first  of  each  month,  is  conclusive  proof  of  the  uecessitj 
for,  and  value  of,  the  i)ublication. 
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The  survey  of  the  west  coa^t  of  Central  America  has  been  completed 
as  far  soath  as  San  Juan  del  Sur,  I^icaragua,  by  Commander  Clark  and 
the  officers  of  the  Eanger,  and  plates  of  the  work  are  being  engraved. 
The  survey  is  now  being  continued  south  and  east  of  the  point  above 
mentioned. 

Professor  Baird  having  placed  the  Fish  Commission  steamer  Alba- 
tross at  the  disposal  of  the  Navy  Department  during  the  winter  months 
of  1883-'84,  she  was  employed  to  examine  the  bottom  of  portions  of  the 
Caribbean  Sea,  the  depths  of  which  are  unknown.  In  sounding  across 
that  sea  a  shoal  was  developed  off  the  eastern  end  of  Jamaica,  to  which 
the  name  Albatross  Bank  has  been  given.  In  addition  to  this  work, 
which  was  highly  successful  and  creditable  to  the  officers  of  the  Alba- 
trosSy  the  exact  position  of  Sau  Antonio  light,  western  end  of  the 
island  of  Cuba,  was  established,  and  the  reported  dangers  off  that  point 
were  proved  not  to  exist. 

The  officers  of  the  vessels  in  commission  have  contributed  much  val- 
uable hydrographic  information,  which  lias  been  issued  in  the  form  of 
"  Notices  to  Mariners,"  or  utilized  in  the  Hydrographic  Office. 

In  this  connection  I  desire  to  state  that  nautical  men  generally  favor 
the  adoption  of  a  universal  system  of  marks  and  buoys  for  channels  and 
approaches  to  harbors.  There  can  be  no  valid  objection  to  adopting 
one  general  system  in  i)lace  of  the  many  which  now  prevail,  as  the  cost 
of  soch  changes  as  might  become  necessary,  were  an  International 
Congress  to  recommend  a  system,  would  be  little  more  than  that  of  the 
paint  necessary  for  changing  the  color  of  buoys  and  marks. 

NAVAL  OBSERVATORY. 

The  report  of  the  SnperintendcMit  of  the  Naval  Observatory  contains 
the  details  of  the  work  performed  with  the  several  large  instruments, 
of  the  transmission  of  time  signals,  of  the  introduction  and  adoption  of 
a  system  for  rejrulating  the  time  in  the  several  Executive  Departments 
by  controlling  the  clocks  in  the  various  ollices  from  the  Naval  Observa- 
tory, and  of  tiie  redu<;ti()n  of  the  various  observations  of  the  transit  of 
Venus  of  1882. 

The  appro])riation  for  ])rinting  and  binding  is  insufficient,  and  in  con- 
sequence the  results  of  the  work  of  the  Observatory  cannot  be  pub- 
lished for  the  use  of  the  imblic. 

Th^  necessity  for  an  api>roj)riation  with  which  to  begin  the  buildings 
for  the  new  Naval  Observatory  upon  the  site  selected  by  a  commission 
appointed  for  the  purp  ise  and  purchased  by  the  Government,  so  often 
mentioned  in  previous  reports,  is  more  apjiarent  than  ever,  in  conse- 
quence of  the  dilapidated  condition  of  the  buildings  and  the  unhealthy 
and  improper  location  of  the  present  Observatory,  and  I  again  urge  the 
imporuuice  of  an  aj)propriation  for  that  purpose. 

NAUTICAL   ALMANAC. 

The  rejiort  of  the  Superintendent  shows  that  the  work  in  preparing 
the  annual  volumes  of  the  Nautical  Almanac  and  Ephemeris  for  1888 
is  well  advanced,  and  gives  a  list  of  the  papers  which  have  been  pub- 
lished in  Astronomical  Researches,  8u])plementary  to  the  Ephemeris. 

The  second  volume  of  the  "  Atlantic  Coaster's  Nautical  Almanac," 
that  for  1885,  has  been  issued,  and  the  first  volume  of  a  *'  Pacific  Coast- 
er's Nautical  Almanac"  has  been  prepared  and  is  now  in  press. 
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The  couipiitatious  and  discussions  of  the  observations  <and  experi- 
ments for  determining  the  velocity  of  light  have  been  completed,  and 
are  being  prepared  for  publication. 

ESTIMATES. 

I  beg  to  invite  your  attention  to  the  annual  appropriations  for  this 
Burean,  which  have  steadily  decreased  in  amount  from  $192,500  for 
the  fiscal  year  of  1866-'67,  to  $100,000  for  the  year  1883-'84.  Since  th« 
year  18()6  the  amount  appropriated  annually  to  carry  on  the  work  ander 
the  cognizance  of  this  Bureau  has  been  insufficient  to  supply  our  ves- 
sels witli  the  best  and  most  improved  articles  of  na\igation  outfit.  In 
consequence,  however,  of  tlie  quantity  of  supplies  purchased  during  the 
civil  war  and  remaining  on  hand  at  its  close,  cruising  ships  have  been 
furnished  witli  instruments  for  navigating,  which,  if  not  of  the  latest 
patterns,  still  answered  the  purpose  for  which  they  were  purchased  in 
the  absence  of  better.  But  the  supplies  above  mentioned  have  grada- 
ally  been  exhausted,  or  have  become  obsolete  and  have  been  sold  as 
'\ unserviceable"  in  compliance  with  the  act  of  Congress  approved 
August  5, 1882,  which  required  all  stores  and  supplies  U)  be  appraised, 
and  those  found  to  be  unserviceable  to  be  sold. 

I  have  submitted  an  estimate  for  $130,000  under  the  head  of  **  Navi- 
gation and  navigation  supplies,"  the  amount,  in  my  opinion,  being  neces- 
sary to  properly  administer  the  Bureau  by  providing  the  best  and  safest 
apparatus  for  navigating,  better  appliances  for  lighting  ships,  and  the 
necessary  professional  information,  without  which  it  cannot  be  expected 
that  the  officers  and  men  of  the  Navy  will  keep  pace  with  the  changes 
which  are  constantly  taking  jdace. 

Very  respectfully,  vour  obedient  servant, 

J.  G.  WALKER, 

Ghief  of  Bureau. 

Hon.  W.  E.  Chandler, 

Secretary  of  the  Nary, 


United  States  Hydrographic  Office, 

Wa8hingt07i,  I).  C,  October  20,  1884, 

Sir  :  As  directed  by  the  Bureau,  I  have  the  honor  to  submit  the  fol- 
lowing report  of  the  t>perations  of  this  Office  for  the  fiscal  year  ending 
•lune^^O,  1884,  and  to  make  such  recommendations  for  increasing  its 
usefulness  as  have  b(»en  suggested  by  the  ex])erience  of  the  past  year. 

DRAUGHTING    AND   ENGRAVING  DIVISION. 

The  draughtsmen  of  this  J)ivision  havo  been  engaged  in  preparing  for 
the  engravers  the  surveys  made  by  the  Kanger  on  the  west  coast  of 
Mexico;  in  drawing  general  sailing  charts  of  the  Atlantic  Ocean  and 
waters  adjacent  to  the  American  continent ;  in  compiling  maps  of  the 
Arctic  for  the  (Jreely  Kelief  Hoard,  and  others  for  the  Department;  and 
in  revising  the  charts  already  issued. 

The  information  received  from  various  sources,  including  foreign  hy- 
drographic  offices,  renders  it  necessary  to  keep  a  large  force  constantly 
employed  in  correcting  these  charts  to  date.  The  engravers  have  com- 
pleted the  chart  of  Samana  Bay,  mentioned  in  the  rei)ort  of  last  year, 
and  have  been  constantly  engaged  in  correcting  the  copper-plates  of  the 
charts  already  on  issue,  resulting  from  the  continual  revision  of  the 
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mauiiscripts  by  the  draughtsmen.  Tbe  several  plates  in  hands  of  out- 
side eufjravers  at  the  close  of  the  last  fiscal  year  are  still  unfinished, 
but  will  be  completed  in  a  few  mouths. 

It  is  proposed  to  make  numerous  changes  in  the  methods  in  use  in 
this  Division,  and,  by  systematizing  the  work  as  completely  as  possible, 
to  employ  the  force  more  advantageously  and  economically.  A  scheme 
of  charging  all  information  as  soon  as  it  bomes  in  against  each  chart 
affected  will  give  a  complete  history  of  it  at  all  times  and  facilitate  the 
collection  of  data  whenever  it  becomes  necessary  to  revise  it.  By  this 
plan  each  chart  keeps  an  open  account  with  all  sources  of  information, 
as  well  a^  with  the  draughtsmen  and  engravers  who  work  upon  it. 

A  radical  change  is  proposed  in  the  compass,  the  degree  graduations 
being  given  on  a  true  compass.  It  would  be  well  also  to  put  much  of 
the  information  which  is  now  on  the  body  of  the  chart  in  a  tabulated 
form,  so  as  to  add  to  its  clearness  and  fticilitate  its  correction.  Stand- 
ards for  borders,  titles,  and  styles,  size  and  arrangement  of  lettering 
will  Ih*  adopted.  In  giving  out  contracts  to  engravers  they  will  be 
obliged  to  make  all  work  conform  exactly  to  a  system  of  topography, 
lettering  and  borders  to  be  adopted,  thus  leaving  nothing  to  individual 
tastes,  which  always  causes  undesirable  variety. 

PLATE   AND   PRINTING  DIVISION. 

The  work  of  this  Division  has  been  materially  increased  by  the  greater 
demand  for  charts.  16,910  copies  having  been  printed  as  against  12,180 
of  the  preceding  year,  showing  an  increase  of  39  per  cent.  A  careful 
study  has  been  made  of  the  latest  improvements  in  copperplate  print- 
ing in  the  various  Government  offices  and  in  private  establishments. 
Every  advantage  has  been  taken  by  this  Division  to  bring  its  work  up 
to  the  highest  standards,  both  as  regards  the  nse  of  ink  and  the  most 
skillful  manipulation  of  the  plates.  In  accordance  with  my  recom- 
mendation the  work  of  electrotyping  the  copper-plates  has  been  com- 
menced, and  wiH  be  continued.  At  the  close  of  the  year  23  altos  and  9 
bassos  had  been  completed. 

CHART   DIVISION. 

The  force  of  this  Division  has  been  constantly  employed  in  keeping 
the  supply  of  charts  corrected  to  date  by  hand.  When  changes  are 
extensive  the  issue  is  temporarily  suspended  and  the  chart  revised  by 
the  Division  of  Draughting  and  Engraving.  Every  ship  of  war,  all 
agents,  and  all  correspondents  have  been  supplied  with  new  copies 
whenever  any  important  corrections  have  been  made,  and  no  chart  has 
been  sent  from  this  office  that  has  not  embodied  the  very  latest  informa- 
tion t<»  be  obtained.  This  Division  has  also  made  an  examination  into 
the  authenticity  of  reported  dangers,  and  has  computed  distances  re- 
quired by  the  Bureau  for  the  Fourth  Auditor  of  the  Treasury. 

In  the  performance  of  its  functions  of  filling  all  orders  this  division 
lias  issued  charts  to  the  following : 

Shijmof  war 5,941 

Merchant  voHselu,  trausmittiiij^  meteorological  journals 1, 570 

Home  correspondents  and  librariefl 574 

Foreign  hydrographic  offices 5:J7 

Agents,  for  sale 8,857 

Branch  hydrographic  offices  and  other  Government  offices 7,  SS6 

Files  of  archives 814 

Total 26,179 
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Four  thousand  three  hundred  and  seventeen  Ooast  and  Geodetic 
Tey  charts  \vere  supplied  to  ships  of  war. 

ADMIBAIiTY  CHART  DIYISION. 

The  policy  suggested  of  buying  new  editions  of  Bntish  Admi 
charts  as  fast  as  they  af)pear,  and  not  attempting  to  correct  old  editi 
by  hand,  has  been  ligorously  carried  out.    This  has  been  farther  ei- 
tiCuded  by  ordering  from  London  to  the  ships  of  war  direct  the  iiew( 
tion,  as  soon  as  it  ap])ears,  of  any  chart  that  may  be  on  the  chart-      n 
the  squadron  to  which  the  ship  belongs.    Thirty  per  cent,  of  the  cnarti 
on  all  the  naval  vessels  have  been  replaced  in  this  manner,  and  I 
great  satisfaction  in  stating  that  the  ships  are  now  kept  supplied  wiu 
the  very  latest  hydrographic  publications  that  the  mails  can  gettothi 
The  supply  on  the  shelves  is  also  of  the  latest  date,  and  is  kept  correcna 
by  hand  for  such  information  as  does  not  re(iuire  a  new  edition. 

As  the  number  of  British  Admiralty  charts  necessary  to  supplement 
those  published  by  this  oHice  is  2,300,  it  can  bo  seen  that  the  smaU 
force  of  this  Division  is  heavily  taxed.  The  number  of  copies  of  each 
chart  on  the  sui>ply  shelves  has  been  largely  reduced,  experience  hav- 
ing shown  it  to  be  best  to  keep  as  few  as  possible.  The  practice  of  bay- 
ing these  charts  through  an  intermediate  agent  in  London  was  chang 
at  the  beginning  of  the  fiscal  year,  and  the  purchases  have  since  been 
maxle  direct  from  the  agent  of  the  British  Admiralty,  making^  thereby  a 
saving  of  25  per  cent. 

In  addition  to  the  regular  duties  of  this  Division,  new  chart-lists  for 
each  squa<lron  on  a  more  practical  and  systematic  plan  have  been  com- 
piled, an<l  will  be  ])rinted  during  the  present  fiscal  year. 

DIVISION   OF  BOOKS. 

During  the  year  the  books  in  this  department  of  the.office  have  been 
thoroughly  overhauled  and  rearranged.  Many  which  had  become  val- 
ueless on  account  of  the  changes  since  their  publication  have  been  re- 
moved from  the  issuing  list  and  their  places  tilled  by  other  works, 

A  study  has  been  made  of  the  most  suitable  kind  of  binding  for  sea 
books,  and  the  i)ropriety  of  adopting  certain  colors  for  the  bindings  to 
designate  those  belonging  to  different  stations  has  also  been  under  con- 
sideration. Precautions  have  been  taken  to  j)reserve  the  books  firom 
the  ravages  of  insects  by  wrapping  them  in  thick  paper. 

Tiie  force  of  the  Division  has  been  niainly  employed  in  compiling  sail- 
ing directions  of  Newlbundland  and  Labrador,  Vol.  II  of  the  Caribbean 
Sea  and  (lulf  of  Mexitto,  and  in  correcting  all  sailing  directions  and 
light-lists  furnished  to  Government  vessels  to  date  of  issue. 

NOTICE  AND   ARCHIVE  DIVISION. 

The  ]>olicy  of  rejmblishing  withont  delay  in  Notices  to  Mariners  all 
information  coniing  into  the  oHice  has  been  carried  out  as  far  as  possi- 
ble with  the  limited  facilities  for  printing  controlled  by  the  Office,  and 
at  the  sauje  time  the  lield  tV)r  collecting  information  has  been  extended 
by  establishing  exchangi^s  with  every  ottice  in  the  world  having  an  in- 
terest in  hydrographic  work.  The  number  of  official  correspondents, 
including  hydrograi)hic  ottices,  light  house  boards,  colonial  and  port 
departments,  has  been  increased  to  56.    From  these,  2,400  printed  notices- 
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in  ten  different  lauj^uages  have  beeu  received,  all  of  which  have  been 
translated  by  officers  and  republished.  The  edition  of  each  Notice  has 
been  increased  from  500  to  1,000  copies. 

On  January  1  the  two  publications  known  as  Notices  to  Mariners  and 
Hydrographic  Notices  were  merged  into  one,  called  Notices  to  Mariners, 
and  at  the  same  time,  after  careful  consideration,  the  system  of  showing 
true  bearings  in  degrees  was  adopted,  instead  of  magnetic  bearings  in 
points,  as  was  previously  the  custom.  Three  hundred  and  eighty-seveit 
Notices,  containing  1,070  announcements,  were  issued  during  the  year. 

The  light-lists  compiled  in  this  Division,  numbering  six  volumes,  and 
embracing  the  light-houses  of  the  ^vorld,  were  corrected  to  July  1,  sent 
to  the  printer,  and  mailed  to  the  ships  of  war  and  to  the  agents  for  sale 
by  the  20th  of  the  month. 

If  these  important  aids  to  the  navigator  are  to  be  of  any  use,  such 
prompt  action  is  always  absolutely  necessary,  as  the  changes  in  lights 
in  different  parts  of  the  world  are  so  frequent  and  often  so  radical  that 
editions  should  be  issued  annually,  and  when  ready  for  printing  should 
remain  the  shortest  possible  time  in  the  hands  of  the  printer. 

lyiETEOROLOGICAL   DIVISION. 

The  work  of  this  Division  has  included  an  extension  of  the  number 
of  observers  of  ocean  meteorology,  keeping  track  of  old  observers  in 
the  merchant  marine,  distributing  blank  journals,  and  examining  and 
recording  the  data  received  from  all  sources.  The  set  of  new  meteoro- 
logical charts  of  the  North  Atlantic  has  been  issued,  and  has  been  very 
favorably  received.  These  charts  present  the  principal  meteorological 
phenomena  of  the  ocean  in  a  graphic  form  for  each  month  of  the  year. 
The  method  is  so  comprehensible  that  a  mere  inspection  shows  what 
meteorological  couditions  the  mariner  may  expect  in  each  five  degrees 
square  of  the  ocean  surface.  The  data  for  these  charts  have  been  de- 
daoed  from  over  two  million  hours  of  observations,  extending  over  a 
period  of  forty  years.  The  compilation  of  a  similar  set  for  the  South 
Atlantic  has  been  commenced,  and  is  well  advanced. 

The  energy  of  this  Division  has  been  directed  principally,  however, 
to  the  publishing  of  a  monthly  chart  embodying  the  plan  set  forth  in 
my  rei)ort  of  last  year  and  issued  under  the  title  of  Pilot  Chart  of  the 
North  Atlantic  Ocean.  The  first  edition  of  this  publication  appeared 
December  1, 1883,  and  the  issue  has  been  continued  on  the  first  of  each 
month  since.  The  reception  of  this  graphic  bulletin  of  what  has  occurred 
on  the  sea  during  the  month  past  and  what  may  reasonably  be  expected 
daring  the  coming  month  has  been  most  flattering.  The  demand  for  it 
among  seafaring  men  has  steadily  increased  as  it  has  become  more 
widely  known,  and  the  interest  it  has  awakened  among  ship-masters  is 
indicated  by  the  fact  that  several  have  telegraphed  from  Europe,  at 
their  own  expense,  any  interesting  information  they  may  have  encoun- 
tered during  the  voyage  across.  It  is  known  that  vessels  have  taken 
the  safe  route  indicated  during  the  prevalence  of  icebergs  when  they 
would  otherwise  have  taken  a  more  dangerous  course.  The  publica- 
tion of  this  chart  has  also  facilitated  the  study  of  the  limit^s  of  the 
trade  winds,  the  general  location  of  water  spouts,  and  will  be  the 
means  of  defining  eventually  the  approximate  limits  of  fogs  off  the  coast 
of  the  United  States  and  Banks  of  Newfoundland.  The  sailing  routes 
laid  down  have  been  followed  with  satisfactory  results. 
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BRANCH  OFFICES. 

The  work  of  tht^  branches  already  established  in  Boston,  Xew  York, 
and  Philudelphia  having  proved  of  sneh  immediate  and  snbstantial  ben- 
etit  to  the  maritime  community,  the  exchanges  of  other  cities  very  soon 
asked  for  simihir  establishments,  and  accord in^i^ly  otlices  wei-e  opened 
in  Baltimore  on  JJectember  14,  1883,  in  San  Francisco  February  1, 1884, 
and  in  New  Orleans  May  19,  1884.  These  six  branch  offices  have  more 
than  realized  all  that  was  expected,  and  the  most  gratifying  assurances 
of  their  increasing  value  are  continually  received  from  all  interested, 
either  directly  or  indirectly,  in  the  seafaring  public. 

To  enun^erate  some  of  the  advantages  that  have  accrued  to  the  mer- 
chant marine:  It  has  been  found,  in  response  to  the  invitations  to  all 
ship  ca]>tains  to  bring  their  charts  for  verification  and  correctiou,  that 
many  use  old  editions  (in  one  instance  fifty  years  old),  which  have  beeu 
discontiiHUMl  for  years,  and  they  have  been  surprised  to  find  that  new 
e<litions  showing  quite  difterent  hydrographic  conditions  have  long 
since  sui)planted  then). 

The  Notices  to  Mariners,  which  had  fniled  to  reach  the  class  most  in- 
terested!, have  been  most  thoroughly  disseminated,  and  their  usefulness 
demoi)strate<l  so  that  the  demand  for  them  has  been  greatly  inci'eased. 

Th(^  IMlot  Chart,  thnmgh  the  same  (*.hannel,  has  obtained  a  still  wider 
circulation,  and,  being  a  grai)hic  reiuesentation  of  int(^ivsting  and  im- 
jKU'tant  nautical  matters,  has  secured  attention  from  those  who  liave 
not  time  usually  to  inv(»stigat4'  the  same  subjects  i>resented  in  another 
way. 

The  importance  of  a  central  office  which  gathers  this  informatiou 
having  been  thus  practically  shown,  as  was  expected,  the  voluntary 
<'ontribution  of  information  has  been  largely  increased. 

The  interest  of  ship  captains  has  been  arousetl  under  the  stimalas 
of  an  immediate  an<l  practical  acknowledgment  of  their  work  to  make 
such  examinations  as  they  can  of  reported  dangers  of  all  kinds,  of  call- 
ing attention  to  inaccuracies  in  the  charts,  and  of  reporting  immedi- 
ately and  definitely,  an<l  in  su<'h  form  as  to  be  intelligible,  all  new  mat- 
ters reflating  to  hytlrograjjhy  and  cartography  which  <*ome  under  their 
observation. 

Many  ship-masters  go  to  the  branch  ofiices  for  information  in  regard 
to  the  ]>rices  of  the  ])ub1ications  of  this  ofiice,  and  in  numberless  instances 
it  has  been  found  that  they  have  been  in  the  habit  of  paying  more  than 
the  i)rice  authorize*!  by  tlie  catah)gue.  This  often  deters  them  from 
buying  late  editions,  to  the  manifest  injury  of  their  owners  and  to  the 
prejudice  of  this  Ofiice.  The  doing  away  of  this  abuse  has  been  an  im- 
portant factor  in  the  incrtase  of  the  sale  of  charts,  which  has  lieen  57 
per  cent.;  and  through  the  same  infiuenc4',  acting  in  various  ways,  the 
general  issue  of  charts  has  increase<l  110  percent.  The  agents,  who 
are  in  most  instances  tlu^  agents  also  of  the  (.'oast  and  (ieodetic  Sur- 
vey, inform  nu»  that  for  simihir  reasons  the  sale  of  the  Coawt  and  Geo- 
detic Snrvey  publications  has  increase<l  largely. 

The  collection  of  data  for  tli<*  stu<ly  of  the  meteorology  of  the  ocean 
has  been  facilitate*!  in  a  remarkable  degree.  Many  journals  given  out 
by  thisofVu'e  that  have  hnig  been  lost  sight  of,  as  the  masters  frequently 
transfer  them  withiHit  notifying  the  olVu-e,  have*  been  traced  and  recov- 
ered, and  valuable  data,  which  have  been  withheld  for  a  vaiiety  of  rea- 
sons, have  been  secured.  The  officers,  l)y  explaining  the  ])ractical  valueof 
o])servationsand  the  common  benefit  that  is  sure  to  ensue,  have  induced 
many  who  were  imlifferent  to  contribute  to  this  work.     By  careful  com- 
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parisons  or  adjustment  of  iustrauients  by  meaus  of  the  standards,  with 
which  all  the  offices  are  famished,  and  a  patient  explanation  of  what  is 
required,  great  interest  has  been  aroused,  and  the  distribution  of  blank 
meteorological  journals  to  voluntary  observers  has  increased  100  per 
cent.,  while  the  increase  in  the  accuracy  of  the  observations  cannot  be 
estimated. 

The  services  of  the  officers  have  been  called  into  use  to  determine  all 
kinds  of  questions  of  a  nautical  nature  by  all  branches  of  the  commu- 
nity, and  the  i)resence  of  professional  men  always  ready  to  investigate 
any  subject  relating  to  the  ditferent  departments  of  this  Office  has  been 
of  great  value  to  marine  insurance  companies,  shipping  agents,  admi- 
ralty law,\ers,  and,  in  fact,  to  every  branch  of  business  connected  either 
directly  or  indirectly  with  maritime  aliairs.  The  number  of  vessels 
boarded  by  the  officers  attaclu^l  to  the  branch  offices  during  the  year  is 
4,i!5G;  bai-ometers  corrected  or  compared,  2,002 ;  abstracts  of  logs  made, 
.S73;  wrecks  rejjorted,  1,171 ;  ice  reported  by  242  vessels,  and  informa- 
tion given  to  2,2SG  different  individuals. 

GENERAL  RECOMMENDATIONS. 

As  set  forth  in  my  report  of  last  year,  the  primary  work  of  this  Office 
should  be  the  ])ublication  of  the  results  ot*  original  surveys  by  Ameri- 
can officers.  The  vessels  of  the  Navy  wln^n  visiting  unfrequented 
ports,  or  those  which  are  imi)erfectl3'  surveye<l,  ctmld  render  most  im- 
portant service  by  sen<ling  their  boats  to  run  lines  of  soundings,  and 
the  officers  could  determine  the  positions  of  prominent  points  by  astro- 
nomical observations,  and  fix  the  contour  of  the  shore  line.  It  is  be- 
lieved that  this  could  be  <lone  frequently  without  interfering  with  the 
routine  of  a  ship  of  war.  Continuous  surveying,  however,  should  be 
done  by  vessels  titted  for  the  purpose,  and  a  few  small  steamers  or 
Hchooners  should  be  placed  at  the  disposal  of  this  Office  to  enable  it  te 
do  its  share  of  the  hydrographic  service  demanded  by  the  shipping  iu- 
teivstH  of  the  country. 

The  only  vessel  engaged  making  surveys  during  the  year  was  the 
]{anger,  on  the  west  coast  of  Mexico  an<l  Central  Ameiica.  The  work 
done  there,  which  extended  from  the  Gulf  of  Fonseca  to  San  Juan  del 
Sur,  has  fully  justified  the  outlay,  and  it  is  hope<l  that  she  will  be  kept 
in  service  in<letinitely  as  a  surveying  vessel. 

I  cannot  adv4)(ate  too  emi)hatically  the  necessity  of  this  (Government 
taking  a  share  of  the  general  hydrographic  work  of  the  worhl  commen- 
surate with  its  maritiine  interests  and  importance.  Charts  are  issued 
continually  which  from  the  nature  of  their  origin  are  known  to  be  only 
indiiferent  apiu'oximations  to  what  should  be  represented. 

A  very  g<»od  hydrograi)hic  reconnaisance  can  be  made  in  a  short  time 
at  C4>niimratively  slight  expense,  and,  when  the  danger  to  life  and  prop- 
erty is  considered,  there  seems  to  be  no  excuse  why  parts  of  the  earth 
visiteil  by  our  merchant  marine,  or  in  the  general  track  of  trading- ves- 
sels, sboiild  be  left  in  their  present  doubtful  condition  as  regards  hydrog- 
raphy. 

The  recommendation  of  previous  hydrographers  with  n  krd  to  asur- 
vey  of  the  Caroline  and  Marshall  grou      in  the  Pacific      iu<  lestly 

renewed.    The  consul  of  the  United  S     es  at  Hi       ^  date 

of  July  21,  1884,  rei>orts  to  the  Departi     lit  the 

American  ship  Rainier  on  the  Marshall  jli  s^ 

and  nrges  that  a  snrvey  be  made  of  the 
Islamls.^    This  has  been  repeats    ly 
Office,  and  when  the  position  of 
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they  do  in  the  trade-wind  and  westerly-current  belt  of  the  North 
Pacific,  the  natural  hi«;hway  of  vessels  bound  to  .Japan,  China,  the 
Philippines,  and  the  East  linlies,  the  conviction  as  to  what  should  be 
done  becomes  irresistible.  In  the  North  Pacific  alone  there  are  more 
than  3,000  rejjorted  <langers  whi(;h  do  not  exist  or  are  incorrertly  lo- 
cated. In  many  cases  the  same  island  has  a  half  dozen  ditfereut  posit  iou8 
assigned  to  it  by  as  many  authorities,  the  maximum  difl'ereDce  often 
amounting  to  oO  miles.  This  is  a  source  of  continual  uncertniiity  to 
mariners  in  these  waters  which  ought  to  be  eliminated,  now  that  the 
science  of  deep-sea  sounding  is  so  well  developed.  So  little  time  is 
necessary  to  sound  in  great  depths  that  an  examination  of  any  locality 
where  a  danger  is  supposed  to  exist  could  be  very  quicklj-  made  and  the 
contour  of  the  bed  of  the  ocean  absolutely  determined. 

Every  vessel  of  the  Navy  should  be  provided  with  an  apparatus  aod 
be  required  to  sound  wherever  the  charts  show  no  depths,  at  distances 
of  at  least  20  miles.  The  method  of  examination  by  posting  a  lookoat 
aloft  while  the  vessel  is  in  the  vicinity  of  a  danger  is  no  longer  of  suf- 
ficient value  to  be  accepted  as  final. 

The  Hawaiian  Government  is  carrying  on  a  hydrographic  survey,  to 
extend  to  a  depth  of  100  fathoms.  The  Government  of  the  United 
Stiites  should  continue  the  soundings  to  the  other  principal  groups  of 
the  Pacific.  It  is  suggested  that  the  vessels  of  the  Asiatic  squadrOD 
now  i)iovided  with  scmnding  machines  be  required  to  use  them  when 
making  passages  fr<un  port  to  i)ort,  at  distances  of  at  least  20  miles 
apart. 

My  recommendations  of  last  year  with  regard  to  new  surveys  of  the 
north  coast  of  b5outh  America  and  the  West  Indies  ajre  most  urgently 
renewed.  Our  commercial  interests  absolutely  demand  better  charts 
of  this  general  locality.  A  vessel  should  be  sent  to  the  Spanish  Main 
this  winter  t4>  collect  data  for  the  revision  of  the  charts  of  that  region, 
which  an*  mostly  based  on  ohl  Spanish  surveys  dating  back  to  1794.  The 
coast  of  South  America,  eastward  of  Trinidad,  and  the  outlying  islands 
should  also  be  examined  imnuMliately,  and  I  recommend  that  a  vessel 
be  sent  there  this  winter  to  commence  the  work. 

Watson's  Rock,  lying  in  latitude  40^  17'  north,  longitude  53°  22' 
west,  in  the  path  of  North  Atlantic  traders,  has  been  reported  so  many 
times  that  its  existence  ought  to  be  settled  definitely.  A  ship  provided 
with  a  de<*p-sea  ap])aratus  should  be  sent  next  summer  to  sound  oat 
this  locality  an<l  to  develo])  the  submarine  mountain  ridge  that  probably 
exists  between  the  Azores  and  the  Flemish  (^ap,  as  indicated  by  Milne 
hank,  and  the  numerous  repcu'ted  <langers  lying  between  the  two  ex- 
tremes. 

The  United  States  Fish  Commission  steamer  Albatross,  with  a  party 
compcKsed  entirely  of  naval  otlicers,  was  placed  at  the  dis])osal  of  the 
Bureau  for  the  winter  months,  ami  thisOllice  suggested  a  general  plan 
of  work,  which  was  very  skillfully  and  satisfactorily  carried  (Uit. 

During  the  cruise  of  the  Challenger  it  was  demonstrated  that  in  sub- 
marine lakes  the  temi)erature  is  ctmstant  to  the  greatest  depth,  and  the 
same  as  that  of  the  ocean  at  the  d<*])tli  of  the  rim  of  the  lake. 

The  investigations  of  the  temi)eratures  of  the  (lulf  of  Mexico  by  offi- 
cers of  the  Navy  hjul  shown  that  below  a  dej^tli  of  «S00  fathoms  the  tem- 
perature is  t'onstant  at  -JIU-,  that  being  the  normal  temperature  of  the 
ocean  at  that  d(»i»th  in  tin*  r4»gion  of  tin*  e<]uatorial  <uirrent.  The  eon- 
elnsion  was,  th<»refore,  that  no  lower  temperature  than  IVJi^  could  be 
found  in  the  Caribbean  Sea,  and  conse(|nently  the  ])assages  into  this  sea 
could  nowhere  be  deejjer  than  SOO  fathoms. 

Another  i^arty  of  naval  ofiicers,  during  the  years  1879  and  1880,  iu  the 
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Coast  Survey  steamer  Blake,  sounded  out  the  passages  into  the  Cnrib- 
bean  Sea,  and,  with  one  exception,  discovered  no  greater  depth  on  the 
ridge  than  800  fathoms.  This  depth  was  found  in  one  place  only — rlie 
Windward  Passage.  The  exception  noted  was  a  narrow  gully  of  1,100 
fathoms,  with  a  bottom  temperature  of  38^,  leading  into  a  basin  of  2,740 
fathoms  between  St.  Thomas  and  St.  Croix.  As  the  temperature  at 
1,500  fathoms  just  south  of  Mona  Passage  was  39^^,  there  could  be  no 
doubt  of  the  existence  of  a  rim  from  St.  Croix  to  Puerto  Bico.  The 
Albatross,  therefore,  was  directed  to  examine  this  locality,  and  found, 
as  was  expected,  the  ridge,  with  900  fathoms  on  it  at  the  greatest  depth, 
and  a  least  temperature  of  39^^.  This  work,  so  eminently  within  the 
province  of  the  Navy  and  performed  with  so  much  success  by  the  naval 
officers,  should  be  continued,  and  I  recommend  that  a  ship  be  fitted  out 
expressly  to  make  investigations  into  ocean  temperatures  at  all  depths, 
aDd  thas  obtain  data  necessary  to  determine  the  actual  circulation  of 
the  ocean. 

The  Albatross  also  carried  several  lines  of  soundings  across  the  Carib- 
bean Sea,  and  developed  very  thoroughly  the  contour  of  the  bottom, 
besides  determining  the  non-existence  of  several  reported  dangers.  A 
reported  shoal  about  25  miles  east  of  Jamaica  was  examined,  and  the 
soandings  indicated  quite  an  extensive  bank,  having  from  17  to  20 
fathoms  on  it.  This  has  been  called  Albatross  Bank.  An  examination 
was  made  of  the  harbor  of  Savanilla,  and  a  new  chart  of  this  port,  which 
is  becoming  an  important  trading  point  for  American  commerce,  is  now 
being  prepared. 

The  position  of  Cape  San  Antonio,  which  has  long  been  in  doubt,  was 
fixed  by  careful  observations,  and  a  number  of  soundings  olf  this  ca])e 
verified  the  report  of  the  Tallapoosa  that  the  dangers  at  that  point  do 
not  exist.  The  work  of  this  ship  cannot  be  too  highly  commended,  and 
the  Bureau  is  congratulated  on  having  secured  so  much  important  in- 
formation. 

Some  advance  has  been  made  in  the  investigation  of  wave  motion, 
and  the  study  will  be  continued.    A  circular  giving  a  detailed  state- 
ment of  what  is  required  will  be  issued  shortly,  and  it  is  recommended 
thatlhe  observers  on  the  vessels  of  the  Navy  be  required  to  give  greater. 
attention  to  this  important  subject. 

In  couclnsion,  I  wish  to  call  the  attention  of  the  Bureau  to  the  zeal 
and  intelligence  of  the  officers  attached  to  this  Office  and  its  branches. 
The  former  have  shown  at  all  times  the  liveliest  interest  in  the  work, 
and  have  been  of  the  greatest  assistance  in  the  arduous  labor  of  reorgan- 
ization which  has  been  going  on  during  the  year. 

The  establishment  of  the  branch  offices  has,  of  necessity,  been  left 
very  much  to  the  officers  sent  to  them.  They  have  done  well  in  all 
oaees,  and  I  cannot  commend  their  services  too  heaitily. 

The  thanks  of  the  office  are  due  particularly  to  the  State  Depart- 
ment, the  Coast  and  Geodetic  Survey,  the  Light-House  Board,  the  Fish 
Commission,  and  all  foreign  hydrographic  offices. 

The  maritime  exchanges  of  the  seaboanl  cities  where  the  branches 
are  located  have  rendered  special  assistance,  and  the  newspa])ers  of 
the  coast  have  been  uniformly  kind  in  spreading  the  information  sent 
out  by  this  Office. 

Very  respectfullv,  your  obedient  servant, 

J.  R.  BARTLETT, 
Commander,  U.  S.  JVarj/,  in  charge  Hydrographic  Office. 

Commodore  J.  G.  Walker,  U.  S.  N., 

Chief  of  Bureau  of  Navigation. 
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APPENDIX, 
SPECIAL  INFORMATION  FROM  UNITED  STATES  NAYAI^   CBUI8EB& 

Various  information  of  interest  has  been  received  and  utilized  by 
office  from  the  following  sources : 

Gapt.  A.  W.  Weaver,  U.  S.  S.  Brooklyn,  on  ports  visited. 

Capt.  J.  S.  Skerrett,  U.  S.  S.  Eichmond,  on  ports  visited. 

Gapt.  G.  G.  Garpenter,  U.  S.  S.  Hartford,  on  ports  visited. 

Gapt.  E.  E.  Potter,  U.  S.  S.  Lancaster,  on  ports  visited. 

Gapt.  G.  S.  Norton,  U.  S.  S.  Shenandoah,  on  ports  visited. 

Gapt.  A.  P.  Gooke,  U.  S.  S.  Lackawanna,  on  ports  visited. 

Gapt,  K.  R.  Wallace,  U.  S.  S.  Vandalia,  on  ports  visited. 

Gommander  A.  V.  Keed,  U.  S.  S.  Alliance,  on  ports  visited  and 
in  charts  and  sailing  directions  of  West  Indies. 

Gommander  A.  T.  Mahan,  U.  S.  S.  Wachusett,  on  ports  visited. 

Gommander  U.  B.  Seely,  U.  S.  S.  Nipsic,  on  ports  visited  and  direct) 
for  Parana  Kiver. 

Gommander  J.  W.  Philip,  U.  S.  S.  Banger,  on  continuation  of 
survey  of  the  Mexican  coast. 

G<Miiman<ler  J.  F.  McGlense}*,  U.  S.  S.  Ossipee,  on  polls  visited. 

Gommander  F.  J.  Higginson,  U.  S.  S.  Monocacy,  reports,  chart8|  data. 
sailing  directions,  currents  Ghina  Sea,  and  ports  visited. 

Gommander  W.  K.  Britlgman,  U.  S.  S.  Kearsarge,  on  i>ort8  visited. 

Gommander  A.  TL  Mc( -ormick,  U.  S.  S.  Essex,  on  ports  visited. 

Gonunauder  A.  8.  Barker,  U.  S.  S.  Enterprise,  deep-sea  soandiDgs 
Mozambique  Ghannel  and  oii'  Madagascar,  and  ports  visited. 

Gommander  G.  S.  Gotten,  U.  S.  S.  Monocacy,  charts,  data,  and  sail- 
ing directions  Saloe  River,  Gorea. 

Gommander  P.  11.  Cooper,  U.  S.  S.  Swatara,  on  ports  visited. 

Gommander  Frank  Wildes,  U.  S.  S.  Yantic,   on   ports  visited,  and 
notes  on  navigation  of  coast  of  Greenland. 

Gommander  J.  H.  JSands,  IJ.  S.  S.  Iroquois,  on  ports  visited. 

Gommander  P.  F.  Harrington,  IJ.  8.  8.  Juniata,  reconnaissance  of 
Sunda  Strait. 

Gommander  X.  Ludlow,  IJ.  S.  8.  Quinnebaug,  on  ports  visited. 

Gomman<ler  G.  E.  Glark,  U.S.  8.  Banger,  co^Uinuation  of   survey  of 
the  Mexican  coast. 

Gommander  J.  B.  Goghlan,  IJ.  8.  8.  Adams,  hydrographic  reports 
on  Alaskan  waters,  channels,  harbors,  and  islands. 

Gommander  G.  V.  (Iridley,  U.  S.  8.  Jamestown,  on  ports  visited. 

Lieut.  Gommander  A.  G.  Gahlwell,  U.  8.  8.  Pinta,  on  ports  visited 
and  Magellan  8irait. 

Lieut.  Gommander  IT.  K,  Nichols,  Goast   Survey  steamer  Hassler, 
hy<lrograj)hic  rej)orts  on  Alaskan  waters. 

Lieut.  Gommantler  Z.  L.  Tanner,  IJ.  8.  Fish  Gommission  steamer  Al- 
batross, deep-sea  soun<lings,  serial  tem])eratures,  specific  gravity  of 
water,  observations  for  variation,  currents,  «S:c.,  North  Atlantic. 

LOG-BOOKS  RECEIVED  FROM  MERCHANT  VESSELS. 

Log  books  furuisUed  by  this  office  have  been  received  during  the  year 
from  the  following-named  cai)tains  of  the  merchant  marine  : 
Gapt.  Benjamin  Thompson,  American  ship  Great  Admiral. 
Gapt.  A.  H.  Dunbar,  American  ship  (Treeian. 
Gapt.  G.  IL  Xorris,  An)erican  ship  Titan. 
<^aj)t  A.  Gampbell,  British  steamshii)  Ethiopia. 
Oapt.  W.  E.  Douglass,  American  ship  St.  Stephen. 
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Capt.  Autonio  Percich,  Austrian  bark  Achille  F. 

Gapt.  A.  Telfor,  British  ship  Cashier. 

Capt.  Samuel  Grierson,  British  bark  Elizabeth  Nicholson. 

Capt.  Henry  J.  Sleeper,  Araericau  bark  Addie  E.  Sleeper. 

Capt.  J.  H.  Sherman,  American  ship  Raphael. 

Capt.  R.  B.  Brown,  American  ship  Annie  H.  Smith. 

Capt.  N.  B.  Washburn,  American  bark  Chasca. 

Capt.  E.  H.  Richardson,  American  bark  Jos.  A.  Ropes. 

Gapt.  Charles  Hutchinson,  American  ship  C.  H.  MarshalL 

Capt.  S.  P.  Bray,  jr.,  American  ship  Panay. 

Capt.  W.  C.  Seabrook,  Bntish  ship  Lord  J^ytton. 

Capt.  J.  S.  Dillingham,  American  ship  Vigilant. 

Capt.  E.  V.  Gates,  American  ship  L.  Schepp. 

Capt.  E.  D.  Lordly,  American  ship  Minnie  H.  Gerow. 

Capt.  J.  S.  liowell,  American  ship  Geo.  Stetson. 

Capt.  J.  F.  Bartlett,  American  ship  Wm.  H.  Smith. 

Capt.  N.  Dunbar,  American  ship  Wm.  McGilvray. 

Capt.  G.  R.  Morrison,  American  ship  F.  N.  Thayer. 

Capt.  B.  W.  Chester,  American  ship  Dauntless. 

Capt.  R.  N.  Williams,  British  bark  Ocean. 

Capt.  Joseph  Stokes,  Belgian  steamship  Belgenland. 

Capt.  H.  Webber,  Belgian  steamship  Zealandia. 

Capt.  N.  E.  Reynolds,  American  bark  Xenia. 

Capt.  D.  H.  Rivers,  American  ship  Santa  Clara. 

Capt.  J.  C.  Entwistle,  American  ship  Sacramento 

Capt.  W.  F.  Ball,  Aiiiorican  slii])  Senator. 

Capt.  J.  A.  Bailey,  American  ship  Southern  Cross. 

Capt.  J.  W.  Strout,  American  ship  Magellan. 

Capt.  A.  M.  Curtis,  American  ship  Jas.  Drummond. 

Capt.  G.  L.  Josselyu,  American  ship  Mary  L.  Stone. 

Capt.  J.  S.  Cole,  American  bark  Bonny  Doon. 

Capt.  G.  M.  Buckmafi,  American  bark  Itonus. 

Capt.  C.  S.  Dunning,  American  bark  Fannie  Skolfield. 

Capt.  R.  F.  Hardwicke,  American  bark  Francis  B.  Fay. 

Capt.  G.  W.  Ginn,  American  bark  Coryphene. 

Capt.  R.  Gibson,  British  ship  Coringa. 

Capt.  N.  H.  Townsend,  British  bark  M.  J.  Foley. 

Capt.  E.  W.  McFadden,  British  bark  Alpheus  Marshall. 

Capt.  C.  C.  White,  American  bark  Blanch  How. 

Gapt.  B.  A.  Marwick,  American  bark  Rose  Innes. 

Capt.  M.  B.  Cook,  American  bark  St.  James. 

Capt.  J.  N.  Colby,  American  bark  H.  G.  Johnson. 

Capt.  R.  K.  Clarke,  American  ship  Sea  Witch. 

Gapt.  E.  L.  Carter.  American  shi])  Armenia. 

Capt.  H.  Fortman,  German  ship  Otto. 

Capt.  A.  Rich,  American  schooner  F.  N.  Howes. 

Capt.  C.  A.  Johnson,  American  baik  Edward  May. 

Capt.  W.  L.  Johnson,  American  bark  John  B.  Brewer. 

Capt.  B.  Bobbins,  British  shi])  Hectanooga. 

Capt.  T.  P.  Giblwns,  American  ship  Jno.  R.  Kelly. 

Capt.  C.  O.  Carter,  American  ship  E  B.  Sutton. 

Capt.  George  Bissett,  American  schooner  Beleatta. 

Capt.  G.  E.  Hawkins.  American  bark  B.  h\  Watson. 

Capt.  G.  L.  Bray,  Aiin*ri<'an  bark  Win.  J.  Kotrli. 

Capt.  Leroy  Dow,  American  baik  Clarissa  B.  (Carver. 

Gapt.  M.  L.  Howes,  American  bark  Freeman. 

Gapt-.  C.  F.  Harkness,  American  bark  Wm.  H.  Macy. 
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Capt.  B.  A.  Abbott,  American  bark  Antoinette. 
Capt.  T.  M.  Davis,  American  bark  Martha  Davis. 
Oai)t.  D.  Gould,  American  bark  Nellie  M.  Slacle. 
Capt.  O.  Linnekin,  American  bark  L.  L.  Sturgis. 
Capt.  C.  F.  Carver,  American  bark  Hudson. 
Capt.  F.  H.  Purriugton,  American  bark  St.  Charles. 
Capt.  H.  Atwood,  American  bark  Charles  Stewart. 
Capt.  John  S.  Conant,  American  bark  Jno.  H.  Clark. 
Chief  Officer  F.  Miller,  British  steamship  Kirtle. 

SPECIAL  JOURNALS  RECEIVED. 

The  following  have  filled  ^^pecial  journals  containing  detailed  accoanl 
of  storms  encountered  : 

Chief  Officer  C.  W.  Muller,  Danish  steamship  Thingvalla. 

Chief  Officer  VV.  C.  Brinkley,  American  steamship  Lampasas. 

Cai)t.  Eobert  Leitch,  British  steamship  City  of  Chicago. 

Captain  Vogel^esan^,  German  ship  Khaetia. 

Capt.  Thomas  Simmons,  American  brig  The  Charley. 

Capt.  George  W.  Kelly,  American  schooner  Annie  S.  Merritt. 

Capt.  T.  II.  Gove,  British  steamship  Brooklyn  City. 

Capt.  T.  C.  Iluggott,  British  steamship  Lydian  Monarch. 

Capt.  H.  Scheveusen,  German  steamship  Hammonia. 

Capt.  John  Harrison,  British  steamship  Assyrian  Monarch. 

Capt.  H.  Hellmer,  German  steamship  Habsburg. 

Capt.  William  Stamper,  British  steamship  Dorset. 

Captain  Hollander,  German  shi[)  Von  Boon. 

Captain  Dunstan,  British  steamship  Amoor. 

Capt.  H.  Barends,  (ierman  steamship  Silesia. 

Capt.  M.  Mur})hy,  British  steamship  Scythia. 

Cai)t.  Arthur  Hyde,  British  steamship  Kichmond  Hill. 

Capt.  James  Petiirs,  British  steamship  Gloucester. 

Capt.  E.  C  Williams,  British  steamship  Congo. 

Capt.  William  Duncombe,  British  steamship  Persian  Monarch. 

Capt.  J.  Watson,  British  steamship  Egyptian  Monarch. 

Capt.  J.  W.  Catherine,  American  steamship  City  of  Savannah. 

Capt.  11.  Munro,  British  steamship  City  of  Rome. 

Capt.  W.  Kuhlenein,  German  steamshii)  Gellers. 

Capt.  B.  Voss,  German  steamshi])  Lessing. 

Capt  C.  Wiegand,  German  steamship  Salier. 

Capt.  H.  Barends,  German  steamship  Westphalia. 

Capt.  James  Isles,  British  bark  Fleetwing. 

Capt.  L.  Crowell,  British  steamship  lioman. 

Capt.  J.  Trenery,  British  steamship  Oranmore. 

Capt.  E.  Archer,  British  steamship  Tower  Hill. 

Capt.  Rogers,  British  steamship  Helvetia. 

Capt.  Jones,  British  steamship  Xubian. 

Capt.  D.  AndiTSon,  British  steamship  Coban. 

Capt.  Bristow,  British  steamship  Grecian  Monarch. 

Capt.  T.  T.  Iloldt,  German  steamship  India. 

Capt.  E.  Wed<lall,  British  steamship  Bracadaile. 

Capt.  Karlowa,  German  steamship  Bohemia. 

Capt.  John  Inch,  British  steaniship  Nessmore. 

Capt. ,  German  steamship  Main. 

Capt.  E.  Nills,  British  steamship  British  Crown. 
Cai)t.  (3.  E.  Burner,  American  brig  Mary  Fink. 
Capt.  (ieorge  Geleson,  British  steamship  Bellini. 
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<Japt.  H.  Young,  Britisb  steamship  Devonia. 

Capt  E.  E.  Wilson,  British  steamship  Salerno. 

iJapt,  W.  A.  Mallett,  American  steamship  Alleghaney. 

Oapt.  Samuel  Owen,  American  steamship  Irthington. 

•Capt.  F.  Warnecke,  German  ship  Amelia. 

•C'apt.  John  M.  Getson,  British  bark  Trueresk. 

■Capt.  C.  Habich,  German  steamship  Wieland. 

Oaptain  Frangsel,  French  steamship  Canada. 

Capt.  E.  H.  ^"reeth,  British  steamship  British  Princess. 

J.  B.  BAETLETT, 

Commander,  U.  8.  Navy. 


United  States  Naval  Observatory, 

Washington,  October  29,  1884. 

Sir:  In  accordance  with  the  Bureau's  instructions,  I  have  the  honor 
to  submit  the  report  of  the  operation  of  this  Observatory  for  the 
past  year.  I  relieved  Rear- Admiral  Shufeldt  as  Superinteiidenton  the 
21st  of  February  last.  After  having  familiarized  myself  to  some  ex- 
tt*ht  with  the  workings  of  thaestablishment,*  I  became  satisfied  that  its 
inrerests  would  be  advanced  by  the  organization  of  a  Board  consisting 
of  the  Superintendent,  the  senior  professor  of  mathematics,  and  the 
senior  line  officer,  whose  duty  it  should  be  to  meet  from  time  to  time 
and  deliberate  u])on  the  conduct  of  the  Observatory,  and  whose  conclu- 
sions should  form  a  basis  of  work  to  be  done  for  each  coming  year.  In 
conformity  with  these  views,  I  issued  the  following  general  order : 

GENERAL  OKDER   NO.    1. 

The  scope  and  character  of  the  work  to  be  done  at  the  Naval  Observatory  shall  be 
d<fcided  npon  the  recommendation  of  a  Board  to  consist  of  the  Superintendent,  the 
eenicir  professor,  and  the  senior  line  officer. 

Each  officer  in  charge  of  a  separate  branch  of  work  shall  submit  to  the  Superin- 
t4'ndeot  annually — and  more  frequently  if  any  changes  be  desired — a  statement  of 
the  condition  of  the  work  under  his  charge  and  the  work  which  he  proposes  for  the 
coming  year.  These  statements  will  be  submitted  to  the  Board  by  the  Superintendent 
for  their  opinion  and  criticism,  and  npon  the  conclusions  thus  reached  the  work  shall 
be  based. 

The  Board  shall  be  convened  for  consultation  as  often  as  the  Superintendent  may 
desire,  or  at  the  request  of  any  member.  The  clerk  of  the  Observatory  will  act  as 
secretary  of  the  Board. 

The  work  will  for  the  present  be  considered  as  divided  in  the  following  manner: 

1.  (*reat  eqnatorial.  5.  Prime  vertical. 

2.  Transit  circle.  6.  Mural  circle. 

?,  Transit  instrument..  7.  Time  (including  chronometers). 

4.  Nine-inch  i^qnatorial.  ^  8.  The  library. 

Each  officer  in  charge  of  one  of  the  above-named  divisions  will  submit  to  the  Super- 
intendent before  July  1  a  detailed  statement  of  the  work  proposed  for  the  next  six 
months,  and  hereafter  a  similar  annual  statement  wiU  be  made  on  each  1st  of  Janu- 
-ftrv. 

S.  R.  FRANKLIN, 
Commodore,  Superintendent, 
Naval  Observatory,  June  18,  1884. 

After  the  progiamme  of  work  for  the  year  commencing  January  1, 
18H5,  shall  have  been  completed,  I  propose  to  have  it  printed  and  dis- 
tributed amongst  our  correspondents,  in  order  that  other  observatories, 
4ind  those  who  are  interested  in  the  work  of  this  one,  may  be  thoroughly 
informed  of  what  is  done  here,  and  also  to  prevent  the  unnecessary  d»^ 
l>lieation  of  work  which  might  be  avoided  by  such  information. 
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In  Older  to  systematize  still  further  the  working  of  the  Observatory, 
I  directed  that  reports  should  be  handed  to  me  every  Monday  inorning 
by  each  officer  in  charge  of  a  division,  showing  not  only  what  had  been 
done  but  how  each  person  had  been  employed  during  the  x>receding 
week. 

An  effort  has  been  made  to  establish  at  the  Observatory  a  system  by 
which  all  sextants  and  octants  for  issue  to  the  Navy  shall  be  examined 
and  corrected,  as  far  as  practicable,  and  their  errors,  as  well  a«  those  of 
instruments  that  are  used  for  meteorological  observations,  be  famished 
to  the  navigators  of  vessels  from  this  place,  so  that  there  would  be  a 
continuous  record  of  every  such  instrument  supplied  by  the  Bureau  of 
Navigation.  I  recommend  that  all  such  instruments  as  are  found  to  be 
worthless  be  broken  up,  in  order  that  they  may  be  renderetl  incapable 
of  doing  harm  to  auy  one.  As  this  work  was  discontinued  when  the 
officer  in  charge  of  it  was  detached,  I  respectfully  recommend  that  some 
capable  officer  be  ordere<l  to  the  Observatory,  to  be  assigned  to  this 
duty,  who  could,  in  addition  thereto,  be  very  usefully  employed  in  pho- 
tographing the  sun  each  day  at  meridian,  by  whi(^  a  record  of  the  tfuu 
spots  could  ^be  secured,  and  which,  taken  in  connex^tion  with  kindred 
observations  at  other  observatories,  would  supply  a  mass  of  information 
upon  this  interesting  and  instructive  subject  which  could  not  be  other- 
wise than  useful  to  all  engaged  in  it. 

1  cannot  too  earnestly  urge  upon  the  Hureau  the  necessity  of  com- 
mencing  the  buildings  for  the  new  Observatory.  The  ground  having 
been  purchased  and  the  plans  made  and  aj)proved,  there  seems  to  l^ 
no  good  reason  why  the  construction  should  not  begin.  The  i>resent 
site  is  notoriously  unhealthy,  and  the  buildings  are  dilapidated  and 
much  in  want  of  rejjair ;  and  it  would  not  be  in  the  interest  of  economy 
to  make  any  extensive  repairs  while  the  erection  of  new  buildings  is  in 
c<)ntemi)lation.  The  delay  is  very  prejudi<jial  to  this  establishment  in 
particular  and  to  th<»  cause  of  science  in  general.  I  respectfully  request 
that  if  all  the  money  cannot  be  ajjpropriated  for  the  purpose  aforesaid 
at  the  coming  session  of  Congress,  a  portion  of  it,  at  least,  may  be  asked 
for,  in  order  that  this  work,  now  so  long  <lelayed,  may  be  begun. 

I  beg  leave  to  reiterate  tlie  suggestion  of  my  predecessor  that  there 
be  appointed  annually  a  Board  of  Visitors,  to  consist  of  a  small  number 
of  scientific  men,  whose  duty  it  should  be  to  examine  into  the  conduct 
of  the  Observatory,  and  make  such  suggestions  as  might  add  to  its  gen- 
eral usefulness.  I  think  that  by  this  means  it  would  become  better 
known  and  its  work  more  highly  appreciated. 

THE  26INCH  EQUATOBIAL. 

This  instrument  has  been  in  charge  of  Prof.  A.  Hall.  Prof.  S.  J. 
Brown  was  assistant  from  October,  1883,  to  June,  1884.  Lieut.  W.  H. 
Allen  and  Ensign  J.  A.  Hoogewerff  have  rendered  valuable  assistance 
as  computers.  The  instrument,  the  micrometer,  and  the  driving-clock 
are  in  good  order,  and  have  been  in  constant  use.  For  several  years 
past  the  dome  has  been  moved  with  difficulty.  To  obviate  this  a  gas- 
engine  of  4-horse  power  has  recently  been  successfully  connected  with 
the  turning  machinery. 

The  work  for  the  past  year  with  this  tolesco])e  consists  of  observa- 
tions of  the  satellites  of  Neptune,  TTraniis,  Saturn,  and  Mars,  and  of 
the  ()l>s(»rvations  of  double  stars.  A  few  observations  have  been  made 
for  stellar  parallax. 
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of  Uranus  the  observations  were  confined  mostly  to  the 

Dellites,  and  it  is  proposed  now  to  discontinue  them,  since 

B  time  for  determining  the  position  of  the  orbit  planes  of 

ites  has  passeil.     In  the  autumn  of  1883  Professor  Brown 

ng.  of  Saturn  and  its  rings. 

tninient,  since  it  was  mounted  in  1873,  has  been  largely 
rving  the  faint  satellites  of  the  planets,  a  grjeat  number 
'vations  has  been  accumulated. 

»us  work  of  discussing  the  observations,  correcting  the  or- 
bellit^s,  and  determining  the  masses  of  the  planets,  waa^ 
August,  1883 ;  and,  owing  chiefly  to  the  able  ^sistance  of* 
Allen  and  Ensign  Hoogewerff,  good  progress  has  been  made» 
xJrown  also  assisted  in  this  work. 

vations  of  the  satellites  of  Saturn  have  nearly  all  been  re- 
i  discussed,  and  equations  of  condition  have  been  formed  and 
t      method  of  least  squares.    The  final  discussion  of  the  re- 
adjustment of  the  weights  remain  to  be  done.    This  pre- 
:  is  also  nearly  completed  for  the  outer  satellite  of  Uranus 
1881, 1882,  1883,  and  1884.    It  is  proposed  that  this  work 
a      all  be  steadily  continued  until  all  the  observations  made 
ument  have  been  completely  reduced  and  the  final  results 

THE   TRANSIT   CIRCLE. 

trnment,  in  charge  of  Prof.  J,  R.  Eastman,  was  employed  on 
class  of  work  as  in  18S2-'83.  The  assistants  have  been  As- 
strononiers  A.  N.  Skinner,  H.  M.  Paul,  and  W.  C.  Winlock, 
V.  M.  Brown,  jr.,  as  computer.  During  the  year  ending  Octo- 
54,  the  whole  number  ot  observations  with  the  transit  circle 
Of  'hese,  08  were  of  the  sun,  84  of  the  moon,  351  of  the 
lets,  45  of  the  minor  planets,  and  11  of  comets, 
teorological  obj^ervations  have  been  continued,  as  in  former 
the  watchmen. 

THE  9.6  INCH  EQUATORIAL. 

rument,  in  charge  of  Commander  W.  T.  Sampson,  assisted 

g:ar  Frisby,  has  been  employed  principally  in  observing 

the  minor  planets.    There  were  made  134  observations  of 

406  of  minor  planets.     All  the  observations  have  been  re- 

»  date,  and  most  of  them  are  ready  for  the  printer.     All  occul- 

stars  by  the  moon  have  also  been  observed. 

THE  PRIME  VERTICAL   INSTRUMENT. 

ions  with  this  instrument,  which  has  remained  in  charge  of 
r.  Bowman,  with  Ensign  Hiero Taylor  as  assistant,  were  main- 
il  May,  1884,  when  some  1,020  observations  had  been  taken, 
t  then  discontinued,  except  that  13  observations  of  a.  Lyije 
)  in  June  and  July,  at  the  time  of  maximum  parallax.  Duriiijr 
June  both  observers  were  employed  in  deducing  clock  cor- 
om  the  observations  of  the  meri<lian  transit,  with  whose  side- 
the  Poward  clock,  used  in  connection  with  the  prime  verti- 
en  constantly  comj)ared.     They  also  made  with  the  level-trier 
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varif)as  observations  to  determine  the  value  of  a  division  of  the  level, 
and  collected  from  all  available  catalogues  data  to  deduce  the  mean 
plac(^s  and  proper  motions  of  all  stars  used.  *  It  is  proposed,  however, 
to  acjcept  those  already  discussed  by  either  Auwers  or  Boss,  which 
will  include  some  twenty  of  the  stars  observed,  and  to  carry  on  the 
redutjtions,  at  first,  of  certain  of  tlie  latter  stars  which  have  been  most 
frequently  observed. 

Lieutenant  Bowman  having  been  transferred  to  the  charge  of  the 
meridian  transit  instrument,  the  computations  are  being  completed  by 
.Ensign  Taylor. 

THE  MERIDIAN  TRANSIT   INSTRUMENT. 

The  meridian  transit  remained  in  charge  of  Lieut.  U.  R.  Ilarria,  who 
was  assisted  by  Lieut.  E.  C.  Pen<lleton  until  July  last,  when  the  former 
was  detached,  and  the  latter  relieved  Lieut.  E.  K,  Moore  of  the  charge  of 
the  chronometers  and  time  service.  Since  that  time  Lieutenant  Bow- 
man has  been  in  charge  of  the  instrument,  assisted  by  Lieut.  John  Garvin. 
The  instrument  has  been  used  primarily  to  determine  clock  corrections  in 
connection  with  the  daily  time  service.  In  addition,  special  time  signals 
have  been  sent  out  at  the  re<iuest  of  the  Coast  Survey,  and  observations 
for  the  right  ascensions  of  the  sun,  moon,  and  major  jdanets  have  been 
made.  These  latter  have  been  reduced  to  the  beginning  of  the  calendar 
year. 

Tlu^  transit  instrument  is  in  good  order,  and  the  standard  mean-time 
clock  has  i)erformed  very  well.  The  sidereal  clock  has  done  very  indif- 
ferently, but  as  chronographic  comparisons  are  invariably  miide  when- 
ever observations  are  taken,  no  serious  inconvenience  has  been  caused. 

THE  MURAL   CIRCLE. 

This  instrument  is  in  charge  of  Prof.  S.  J.  Bro\vn.  Mr.  W.  F.  Gard- 
ner, the  instrument-maker  of  tlni  Observatory,  during  the  summer  put 
it  in  thorough  condition,  and  Professor  Brown  is  at  present  engaged  in 
general  instrumental  adjustments,  ])re])aratory  to  making  obser^'ations 
for  <leclination  upon  certain  stars,  some  2,700  in  number,  a  list  of  which 
has  been  ])repared  by  him. 

CHRONOMETERS   AND   TIME  SERVICE. 

This  division  is  in  charge  of  Lieut.  E.  C.  Pendleton.  There  are  at 
present  in  the  chronometer-room  2.55  chronometers,  of  which  18  are 
ready  for  issue,  'M  are  on  trial,  59  require  repairs,  and  127  are  con- 
demned to  be  used  only  as  "  hacks."  Thirty-nine  have  been  received 
from  naval  vessels  and  other  sources,  <>  were  jjurchased  after  com- 
petitive trial,  and  1  was  re(*eive<l  from  William  Bond  &  Son,  in  ex- 
change for  an  ohl  one  of  their  make.  Four  pocket  chronometers,  1 
pocket  half-chronon)et(»r,  and  1  watch  were  also  j)nrchased  after  com- 
petitive trial.  Sixty  chronometers  were  issued  to  naval  vessels  and 
stations,  50  were  sent  to  be  (•h»ane<l  ainl  repaired,  55  were  returned 
ch^aned  an<l  repaired,  and  there  are  now  15  undergoing  repair  at  the 
estai)lishments  of  Messrs.  Negus  and  Messrs.  Bliss,  in  New  York,  and 
Messrs.  Bond,  in  Boston. 
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Upon  the  adoption  of  what  is  known  as  "  standard  time/'  the  follow- 
ing circular  was  issued : 

DESCRIPTION   OF  TIME   SIGNALS. 

{Seventy 'fifth  meridian,  mean  time.) 

tTo  be  sent  out  by  the  United  Statf^s  Xava^  Observatory  on  and  after  November 

18,  1883.1 

The  signals  to  be  sent  out  by  the  Observatory  are  wholly  automatic,  and  consist  of 
M  series  of  short  makes^  produced  in  an  open  telegraphic  circuit  by  the  beats  of  a  mean- 
time clock,  the  pendulum  closing  the  circuit  at  each  beat. 

The  signals  begin  at  11  hours  56  minutes  45  seconds  and  cease  at  1*2  hourH,  8«*voiity- 
fifth  meridian  mean  time.  During  that  interval  there  is  a  make  at  the  beginning  of 
•everv  second,  except  that  in  each  minute  the  makes  corresponding  to  the  twenty- 
ninth  second,  and  to  the  fifty-fifth,  fifty-sixth,  fifty-seventh,  fifty-eighth,  and  fifty- 
ninth  seconds,  are  omitted.  Thus,  the  lirst  make  after  the  pause  of  five  seconds 
always  marks  the  beginning  of  a  minute,  and  the  first  make  after  the  ]iauHe  of  oue 
second  marks  thirty  xeconds.  In  order  to  distinguish  the  last  minute  and  give  time 
to  manipulate  switches  to  time-balls,  control-clocks,  &c.,  the  nuikes  cease  after  11 
hours  59  minntes,  50  seconds  and  until  12  hours,  when  there  is  a  single  make,  and 
th»^  signals  cease. 

When  these  signals  are  received  at  points  where  the  time  of  the  ninetieth  meridian 
is  used,  they  will  give  the  time  from  10  hours  56  minutes  45  seconds  to  11  hours,  or 
just  one  hour  earlier  than  when  representing  seventy-fifth  meridian  time  ;  otherwise 
the  signals  will  be  rend  in  the  manner  described  above. 

•Seventy-fifth  meridian  time  is  8  minutes  12.09  seconds  earlier  than  Washington 
time. 

I'xiTKi)  States  Naval  Obskrvatoky, 

Xovemher  10,  1883. 

The  transmitting  clock  of  the  Observatory  was  set  to  the  seventy- 
tifrh  meridian  time,  and  the  time-signals  given  to  the  telegraph  com- 
]>auie.s  since  that  date  have  been  in  conformity  with  the  above  circular. 

Owing  to  the  increased  demand  for  the  time-signals,  the  Baltimore 
and  Ohio  Telegraph  Company  looped  two  of  its  main  circuits  into  the 
Observatory,  and  the  Signal  Service  looped  one.  The  facilities  of  the 
Observatory  for  transmitting  time-signals  were  very  much  extended, 
the  apparatus  being  nearly  all  reconstructed  and  rearranged,  and  the 
signals  are  now  transmitted  from  the  Observatory  over  eleven  wires. 
The  District  of  Columbia  authorities  did  not  adopt  standard  time  until 
March  1,  1884,  and, up  to  that  date  the  Observatory  ball  was  dropped  at 
in>on  of  Washington  mean  time,  and  the  fire-alarm  bells  of  the  city 
were  struck  at  7  a.  m.,  12  m.,  and  6  p.  m.  of  the  same  time.  Since  that 
<late  the  ball  has  been  drojiped  at  noon  of  the  seventy-fifth  meridian, 
and  the  fire-bells  struck  at  the  same  hours  of  seventy-fifth  meridian 
time. 

In  March  last  the  honorable  Secretary  of  the  Navy,  at  the  request 
of  the  Superintendent,  submitted  to  the  heads  of  the  several  Dei)art- 
menta  the  proposition  to  place  in  the  more  important  offices  of  the  Gov- 
ernment, including  the  Executive  Mansion  and  the  Capitol,  a  clock 
that  should  be  regulated  and  controlled  every  day  from  the  Observa- 
tory, which  establishment  should  be  responsible  for  the  determination 
and  transmission  of  correct  time. 

This  i)lan  having  been  generally  approved,  and  the  Departments  hav- 
intr  agre*Ml  to  bear  each  their  proportion  of  the  expense  of  an  insulated 
electric  circuit  to  connect  the  Observatory  with  the  different  buildings, 
connection  was  made  with  the  following  offices,  the  SuperintendcMit  of 
Public  Buildings  and  Grounds  <»xtending  every  facility  in  his  power: 
Office  of  Commissioner  of  Public  Buihlings,  War  Department,  Navy 
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Department,  Executive  Mansion,  National  Museum,  Smithsonian  Insti- 
tution, Agricultural  Department,  Bureau  of  Engraving  and  Printing, 
Capitol  (Senate  \nug).  Government  Printing  Office,  Department  of  the 
Interior,  Post  Office  Department,  City  Post-Office,  Pension  Office 
(Twelfth  street  northwest)  Pension  Office  (Thirteenth  street  northwest). 
Office  of  Geological  Survey,  Quartermaster-GeneraPs  Office,  Treasury 
Department,  Department  of  Justice,  Surgeon  General's  Office. 

In  each  of  these  offices  is  a  clock  which  is  corrected  daily  at  noon  of 
standard  time  by  means  of  an  automatic  attachment/  (the  invention  of 
Mr.  W.  F.  Gardner,  the  instrument-maker  of  the  Observatory),  actuated 
by  the  electric  current  which  makes  the  signal  that  drops  the  time-balls 
at  the  Observatory  and  on  the  Western  Union  Telegraph  Company's 
building  in  New  York. 

THE  LIBRARY. 

The  library  is  in  charge  of  Lieut.  John  C.  Wilson.  The  annual  vol- 
umes for  1879  and  1880,  and  Appendix  1, 1880,  have  been  received  and 
distributed.  Our  list  of  exchanges  contains  433  foreign  and  404  domes- 
tic addresses  of  scientific  institutions  and  individuals  engaged  in  scien- 
tific researches. 

The  library  contains  about  12,800  volumes,  besides  a  large  nnmber  of 
pamphlets,  the  accessions  during  the  year  being  as  follows : 

By  piirchiise 462 

Bv  exchange 450 

By  jcifr 107 

Public  (lociimentfl 36 

Total 1,055 

Volumes 7'2  • 

Pamphlets 330 

A  manuscript  catalogue  of  the  library  has  been  completed  to  May  1, 
1884,  and  is  now  ready  for  printing. 

PRINTING  AND  BINDING. 

Owing  to  the  limited  amount  of  the  printing  fund  of  the  Department^ 
great  difficulty  is  experienced  in  obtaining  the  publications  of  the  Ob- 
servatory from  the  Public  Printer  with  any  degree  of  promptness.  The 
volume  for  1880,  which  it  was  expected  would  be  ready  by  the  Ist  of 
January,  1884,  was  not  received  until  October;  the  volume  for  1881  has 
been  ready  for  several  months,  but  for  want  of  funds  has  not  yet  been 
touched  by  the  printer.  For  the  same  reason  publications  of  a  profes- 
sional character  which  are  in  frequent  use  aud  require  more  substantial 
binding  cannot  be  sent  to  the  Government  bindery.  In  view  of  these 
facts,  and  of  the  necessity  which  exists  for  promptness  in  these  matters, 
I  would  suggest  that  Congress  be  urged  to  appropriate  $5,000  annnally 
for  the  printing  and  binding  for  the  Observatory  until  the  work  in  ar- 
rears be  brought  ui).  \Yhen  that  shall  have  been  done  a  smaller  sum 
will  enable  us  to  carry  on  the  work  of  each  year. 

TRANSIT   OF   VENUS   OF   DECEMBER   G,  1882. 

The  work  of  reducing  the  various  observations  of  this  transit  has 
been  carrie<l  on  during  the  year,  under  the  immediate  super\ision  of 
Prof.  William  Harkness,  assisted  by  Messrs.  K.  S.  Woodward,  A*  S. 
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Flint,  Emil  Wiessner,  and  A.  Hall,  jr.    The  details  of  the  work  will  be 
found  in  the  appended  report  of  Professor  Harkness. 

MISCELLANEOUS. 

During  the  year  1,484  persons  visited  the  Observatory  by  day,  and 
1,344  permits  were  issued  for  night  visitors,  for  whose  accommodation 
the  small  equatorial  is  set  apart. 

A  record  has  been  kept  by  the  various  observers  and  the  watchmen  of 
the  condition  of  the  sky  as  regards  seeing.  From  this  it  appears  that  but 
12«  nights  were  clear  enough  for  observing,  and  of  these  but  38  are  re- 
<;onied  as  good,  the  remaining  SS  being  poor  or  indifferent. 

1  respectfully  urge  tliat  the  estimate  made  for  three  additional  com- 
puters and  for  the  increase  in  the  salaries  of  the  assistant  astronomers 
<ind  the  instrument-maker  receive  the  favorable  consideration  of  the 
Bureau.  Inasmuch  as  the  average  term  of  service  of  the  assistant  astron- 
omers is  but- three  years,  owing  to  the  fact  that  more  lucrative  positions 
are  offered  to  them,  it  would  seem  to  be  in  the  interest  of  economy  that 
these  gentlemen  should  be  retained  in  the  service  of  the  Observatory  by 
paying  them  such  salaries  as  can  be  obtained  by  them  from  other  parties, 
rather  than  to  i)ermit  their  trained  services  to  be  lost.  The  pay  now 
received  by  these  gentlemen  is  not  an  adequate  remuneration  for  the 
services  they  render.  The  instrument-maker  has  a  responsible  position, 
and  bis  familiarity  with  the  requirements  of  the  place,  together  with  his 
attainments  and  long  service,  merit  the  increase  which  is  submitted. 
Very  respectfully, 

S.  E.  FEANKLm, 
Commodore^  Superintendent. 

Commodore  J.  G.  Walker,  U.  S.  N., 

Chief  of  Bureau  of  Navigation^ 

Navy  Department. 


[Estimate.] 
NEW  NAVAL   OBSERVATORY. 

For  the  purpose  of  erecting  a  new  Il^aval  Observatory  and  necessary 
buildings  upon  the  site  purchased  under  the  act  of  Congress  ai)proved 
February  4,  1880  (21  Stat.,  page  04),  8580,138. 
Respectfully  submitted. 

S.  E.  FRANKLIX, 
Commodore,  Superintendent  of  Naval  Observatory. 


APPENDIX. 
pReport  of  Prof.  WiHiam  Harkness,  U.  S.  N.] 

United  States  Naval  Observatory, 

Washington,  October  27,  1884. 

Sib:  I  have  the  honor  to  submit  the  following  report  of  the  work 
•done  during  the  past  year,  under  my  supervision,  for  the  Transit  of 
Venus  Commission. 

The  assistants  engaged  upon  the  work  at  the  beginning  of  the  year 
-were  Messrs.  K.  8.  Woodward,  A.  S.  Flint,  Emil  Wiessner,  and  A.  Hall, 
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jr.  Mr.  Woodward  resigned  his  position  on  the  3d  of  July,  and  Mr. 
Wiessner  died  on  the  4th  of  August  after  a  short  illness.  Both  thesi? 
gentlemen  were  excellent  assistants,  industrious,  and  thoroughly  fa 
miliar  with  their  duties,  and  their  loss  has  not  only  been  a  matter  of 
regret  to  the  commission,  but  has  also  materially  retarded  the  i)it)gress 
of  the  work.  Messrs.  Flint  and  Hall  are  still  in  the  employ  of  the  com- 
mission. 

The  measurements  of  the  negatives  of  the  transit  obtained  at  the 
various  stations  were  completed  about  the  middle  of  August,  the  num- 
ber of  photographic  plates  aftbrding  satisfactory  results  being  as  fol- 
lows :  Xa 

plat«t. 

At  WuHhingtoii,  D.  C 5«) 

At  CVdar  Keys,  Fla 165 

At  San  Autonio,  Tex 1*21 

At  Cerro  Roblero,  N.  Mex -216 

At  Princeton,  N.  J 168 

At  Lick  Observatory,  Cal m 

At  New  Haven,  Conn 96 

Total  for  nortbern  bemispbero 9^S 

At  Wellington,  South  Africa IH> 

At  Santa  Cruz,  Patagonia -...  *2\l 

At  Santiago  (le  Cbib* lUT 

At  Auckland,  New  Zealand 51 

Total  for  sontbern  beniispbere 63& 

As  was  fully  explained  in  last  year's  report,  the  stations  at  the  Prince- 
ton and  Lick  Observatories  were  erected  and  equipped  by  those  iuHtitu- 
tions  ;  but  as  the  apparatus  employed  was  as  nearly  as  possible  iden- 
tical with  that  of  the  (government  parties,  the  negatives  obtained  are 
strictly  comparable  with  those  made  at  the  Government  stations.  With 
the  negatives  made  at  New  Haven  it  is  quite  otherwise.  They  owe  their 
existence  to  the  i)rivate  efforts  of  Mr.  K.  W.  Willson,  and  unfortunately 
the  only  apparatus  he  found  available  was  of  an  entirely  difterent  kind 
from  that  used  by  the  Government  i)arties.  He  succeeded  iu  obtaining 
114  negatives  of  the  transit,  the  image  of  the  sun  being  1^  inches  in 
dianieter,  which  he  very  kindly  offered  to  the  Transit  of  Venus  Commis- 
sion for  measurement  and  discussion.  As  these  negatives  seem  likely 
to  yield  valuable  results,  the  commission  gladly  accepted  them.  To- 
sum  up,  then,  from  the  Government  stations  1,191  negatives  have  been 
measured ;  from  the  Princeton  and  Lick  Observatories  292  negatives 
have  been  measured;  and  from  New  Haven  88  negatives  have  been 
measured ;  thus  giving  a  grand  total  of  1,483  negatives,  made  in  accord- 
ance with  the  methods  of  the  commission,  and  88  made  by  Mr.  Willsou's 
apparatus.  Very  considerable  progress  has  been  made  in  the  computa- 
tious  necessary  for  the  reduction  of  the  measurements  of  these  negatives.. 

In  order  to  determine  accurately  the  hMigth  of  a  second  of  arc  npou 
the  photographs,  it  is  necessary  to  know  exactly  the  focal  lengths  of  the 
photographic  objecjtives,  and  the  radii  of  curvature  of  the  heliostat 
mirrors. 

The  investigation  of  these  data  was  begun  last  fall,  and  for  the  pur- 
pose of  detecting  and  avoiding  constant  errors,  it  was  decided  that  every 
determination  shouhl  rest  upon  at  least  two,  and  whenever  possible 
u[)on  three,  independent  methods.  The  mirrors  were  t^ken  up  first* 
The  eight  behmging  to  tiie  Transit  of  Venus  Commission  are  as  nearly 
as  possible  similar  to  each  other,  both  in  thickness  and  in  mounting^ 
but  the  two  belonging  respectively  to  the  Princeton  and  Lick  Obsen^a- 
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tones  differ  somewhat  from  the  commission  mirrors  and  from  each 
other.  By  a  process  entirely  simihir  to  that  employed  in  the  production 
of  a  flat  surface  by  grinding  three  approximately  plane  surfaces  upon 
each  other,  three  6-foot  telescopes  of  5  inches  aperture  were  adjusted  up- 
on each  other  until  they  were  all  brought  accurately  to  sidereal  focus. 
The  draw  tubes  of  two  of  these  telescopes  were  provided  with  scales  and 
verniers,  by  which  changes  in  the  distance  of  the  cross-wires  in  the  eye- 
piece from  the  objective  could  be  read  to  the  one  thousandth  of  an  inch. 
These  two  telescopes  bein^  laid  horizontally,  and  at  right  angles  to  each 
other,  the  mirror  to  be  examined  was  so  placed  as  to  reflect  the  rays 
issuing  from  the  objective  of  the  first  telescope  into  that  of  the  second* 
If  the  mirror  were  not  optically  flat,  it  destroyed  the  parallelism  of  the 
rays  between  the  two  objectives,  and  produced  a  corresponding  change 
iu  the  position  of  the  focal  plane  of  the  second  telescope,  which  was 
measured  by  means  of  its  scale  and  vernier.  Then  from  the  amount  of 
this  change,  and  the  known  focal  distance  of  the  telescope  for  parallel 
rays,  the  curvature  of  the  mirror  was  computed.  This  process,  which 
may  be  designated  a«  the  reflection  method,  was  applied  to  all  the  mir- 
rors. As  a  check  ui)on  the  results  obtained  from  it,  the  surfaces  of  all 
the  mirrors  were  compared  with  each  other,  by  means  of  a  spherometer, 
and  thus  the  curvature  of  each  mirror  relatively  to  the  mean  of  the 
curvatures  of  all  the  mirrors,  was  found.  To  obtain  the  absolute  curva- 
ture of  each  mirror,  the  mean  of  the  curvatures  found  by  the  reflection 
method  was  made  use  of.  The  spherometer  method  is  therefore  not 
quite  independent  of  the  reflection  method,  but  it  is  very  nearly  so,  and 
the  results  obtained  by  the  two  methods  agreed  closely. 

While  investigating  the  principal  focal  distance  of  the  telescope 
employed  in  the  reflection  method,  I  found  that,  in  practice.  Gauss's 
method  of  detei  mining  the  quantity,  by  measuring  four  times  the  focal 
distance  and  subtracting  the  interval  between  the  principal  i)oints, 
requires  the  addition  of  a  correction  for  spheiical  aberration  to  make  it 
rigorously  exact.  As  a  check  upon  the  results  thus  obtained,  the 
principal  focal  distance  of  the  telescope  in  question  was  determined  by 
measuring  the  distance  from  its  principal  focal  plane  (found  by  the 
three-telescope  method  explained  above)  to  the  back  surface  of  the 
objective,  and  adding  to  it  the  distance  from  the  back  surface  of  the 
objective  to  its  second  principal  point ;  and  as  a  still  further  check,  the 
principal  focal  distance  was  also  found  by  measuring  with  the  transit 
circle  the  angles  subtended  at  the  second  principal  point  of  the  object- 
ive, by  the  known  intervals  between  certain  lines  rule(i  upon  a  piece  of 
glass  situated  iu  the  principal  focal  plane.  These  three  absolutely 
independent  methods  gave  results  which  were  almost  identical. 

The  investigation  of  the  photographic  objectives  embraced  the  meas- 
urement of  the  curvatures  of  all  the  surfaces  of  every  objective;  the 
measurement  of  the  thicknesses  of  both  the  flint  and  crown  lenses,  and 
of  the  interval  between  them;  and  the  measurement  of  the  principal 
focal  distances  of  the  complete  objectives,  and  also  of  their  crown 
lenses,  both  for  visual  and  for  photographic  rays.  These  measurements 
of  focal  distance  were  made  by  the  Gaussian  method,  with  the  aid  of  a 
8pectrosco])e,  the  equivalent  wave-length  of  white  light  being  known^ 
and  the  photographic  rays  being  determined  from  photographs  of  the 
solar  spectrum  made  for  another  [)urpdsi^  some  years  ago.  In  order  to 
get  accurate  measurements  of  the  curvatures  of  the  objectives,  I  found 
it  necessary  to  make  some  additions  to  my  sjdierometers,  which  are 
believed  to  be  novel,  and  to  develop  a  more  exact  theory  of  these 
instruments  than  any  heretofore  published.    This  being  done,  the  results 
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obtained  from  three  different  spherometers,  varying  in  size  from  2J  to 
5  inches  in  diameter,  agreed  very  closely. 

The  important  question  whether  or  not  the  heliostat  mirrors  undergo 
any  change  of  curvature  when  exposed  to  the  sun's  rays,  yet  remains 
to  be  considered.  This  problem  has  been  attacked  in  two  different 
ways.  The  first  method  consists  in  mounting  the  mirrors  in  a  heliostat, 
one  after  the  other,  just  as  they  were  during  the  transit,  and  then,  by 
means  of  a  spherometer,  comparing  the  mirror  exposed  to  the  sun  with 
another  kept  in  the  shade.  The  second  method  consists  in  reflecting 
the  sun's  rays  from  a  heliostat  mirror  through  the  photographic  ob- 
jective into  the  photographic  house,  and  comparing  the  position  of  the 
sun's  iniiige  thus  formed  with  the  jmsition  which  it  should  occupy  from 
the  known  focal  length  of  the  objective  determined  by  the  Gaussiau 
method.  Both  these  methods  concur  in  indicating  that  the  mirrors 
become  very  slightly  concave  when  exposed  to  the  sun's  rays,  but  the 
investigation  is  still  in  progress,  and  it  would  be  premature  to  give 
numerical  results  at  this  time. 

With  resi)ect  to  the  ordinary  astronomical  observations  for  time  and 
latitude  obtained  by  the  various  parties,  it  should  be  stated  that  those 
made  at  San  Antonio,  Cerro  Roblero,  and  Auckland  are  completely 
reduced ;  those  made  at  Cedar  Keys  and  Santa  Cruz  are  partly  reduced, 
and  those  made  at  the  remaining  stations  have  not  yet  been  advanced 
beyond  the  field  reductions. 
Verv  respectfully,  &c., 

WM.  HARKNBSS, 
Professor  Mathematics^  U.  S.  Navy^  of  Executive  Committee 

United  States  Transit  of  Venus  Commission, 

Commodore  S.  R.  Feanklin,  U.  S.  N., 

President  of  Transit  of  Venus  Commission^  Washington^  2>.  C. 


Nautical  AlxMAnac  Office,  Bureau  of  Navigation, 

Washington,  D.  C,  October  25,  1884. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  the  opera- 
tions of  this  office  during  the  past  year: 

Printing. — The  American  Nautical  Almanac  for  the  year  1887  was 
issued  from  the  press  in  January,  1884,  and  the  large  Ephemeris  for 
the  same  year  in  April,  1884.  The  American  Coaster's  Nautical  Alma- 
nac for  1884  was  issued  in  March,  1884.  The  corresponding  publication 
for  1885  was  issued  in  October,  1884,  under  the  title  of  "The  Atlantic 
Coaster's  Nautical  Almanac." 

Of  the  Almanac  and  the  Ephemeris  for  1888,  387  page^i  are  in  type, 
^nd  the  printing  and  computations  are  all  up  to  or  ahead  of  time. 

SALE   AND   DISTRIBUTION. 

During  the  fiscal  year  ending  June  30, 1884,  the  sale  and  distribution 
of  publications  was  as  shown  in  the  following  table : 


DcHcrii>tion.  Sold.       I  Dfstribated. 


Anifrioan  Eph«*incn8 387 

Amrricnn  Nautical  Almanac ■  2, 076 

CouHter'»  Nautical  Almanac ,  378 


8S4 

S 
106 
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This  statement  is  iDcomplete  with  respect  to  the  American  Nautical 
Almanac,  owing  to  the  final  returns  not  having  been  received  from  the 
San  Francisco  agency.  The  amount  realized  from  the  sales  was  $1,015.64, 
which,  as  required  by  law,  was  deposited  in  the  Treasury  to  the  credit 
of  the  appropriation  for  public  printing  and  binding. 

coaster's  nautical  almanac. 

In  my  last  annual  report  I  called  attention  of  the  Bureau  to  the 
practice  among  our  coasting  vessels  of  using  privately  printed  nautical 
almanacs  instead  of  the  Government  publications.  An  inquiry  into  the 
circumstances  of  the  case  showed  that  this  practice  arose  partly  from 
the  convenience  which  the  masters  of  such  vessels  found  in  having  all 
their  astronomical  and  nautical  information  condensed  into  a  single 
cheap  pamphlet  and  ])artly  from  the  almanacs  being  suggested  to  them 
by  dealers.  The  evil  was  all  the  greater  in  that  these  publications  were 
issued,  not  so  much  to  supply  a  demand  for  almanacs  on  the  ])art  of 
nangators,  as  for  advertising  purposes;  and  the  great  number  of  deal- 
ers who  thus  deemed  it  necessary  to  engage  in  issuing  almanacs  ren- 
dered the  competition  a  ]>ositive  expense  and  burden  from  which  it  was 
believed  most  of  them  would  be  glad  to  be  relieved.  With  the  ap- 
proval of  the  Bureau  the  experiment  was  therefore  tried  of  issuing  an 
American  Coaster's  Almanac  containing,  not  only  the  astronomical 
matter  for  ordinar3'  purposes,  but  tide-tables,  list  of  light-houses,  and 
other  material  necessary  to  the  navigator  on  the  Atlantic  coast.  The 
acknowledgments  of  the  office  are  due  to  the  Superintendent  of  the 
Coast  and  Geodetic  Survey  and  to  the  Light-House  Board  for  their 
acquiescence  in  the  project,  which  involved  the  condensation  and  re- 
printing of  data  issued  by  them. 

Believing  that  such  a  publication  was  yet  more  needed  on  the  Pacific 
coast,  **The  Pacific  Coaster's  Nautical  Almanac"  is  now  in  press  and  is 
expected  to  be  ready  in  November.  To  distinguish  it  from  this  new 
publication,  the  almanac  for  the  Atlantic  coast  is  entitled  ^^The  Atlantic 
Coaster's  Nautical  Almanac." 

« 

METHODS  OF  SALE. 

For  a  number  of  years  the  nautical  publications  of  the  office  were 
sold  at  a  single  agency  in  each  of  the  principal  cities,  where  a  discount 
of  20  per  cent,  was  allowed  to  dealers,  while  the  agent  himself  was  al- 
lowed 20  per  cent,  more  for  his  share  in  the  transaction.  Practically 
this  amounted  to  giving  some  one  dealer  in  each  city  a  monopoly  of  the 
privilege  of  obtaining  the  larger  discount,  and  frequently  led  to  com- 
plaint by  other  dealers  of  their  inability  to  obtain  supplies.  Desiring 
to  avoid  all  causes  of  complaint,  a  system  has  recently  been  adopted 
which  gives  all  dealers  the  right  to  purchase  nautical  publications  from 
the  office  at  agents'  prices  by  paying  in  advance,  and  removes  all  re- 
strictions upon  the  number  of  agencies.  This  system  involves  con- 
siderable additional  labor  to  the  office,  owing  to  the  multiplicity  of 
small  accounts  thus  arising,  and  the  trouble  is  aggravated  by  occa- 
sional delay  and  carelessness  on  the  part  of  some  agents  in  making 
their  returns.  It  is  hoi>ed  that  with  time  these  drawbacks  will  be  rem- 
edied. Should  this  hope  not  be  realized,  it  will  probably  be  necessary 
to  adopt  some  plan  of  having  a  depot  in  each  of  the  principal  seaports 
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from  which  all  the  dealers  in  the  vicinity  can  be  supplied  at  wholesale 
prices.  The  only  difficulty  in  the  way  of  such  a  plan  is  to  provide  for 
the  reception  of  and  accountability  for  the  payments  received  at  the 
depot 

ASTRONOMICAL  RESEARCHES. 

During  the  past  twelve  months  the  following  publications  of  astro- 
nomical papers  supplementary  to  the  Ephemeris  have  been  made  : 

Volume  II,  Part  I,  Coefficients  for  Correcting  Planetary  Elements,  by 
Simon  Newcomb,  assisted  by  John  Meier. 

Volume  II,  Part  II,  Investigations  of  Corrections  to  Greenwich  Plan- 
etary Observations,  1762  to  1830,  by  Truman  Henry  Safford. 

Volume  III,  Part  I,  Development  of  the  Perturbative  Function,  by 
Simon  Newcomb. 

Volume  III,  Part  II,  Inequalities  of  the  Motion  of  the  Moon  due  to 
the  Ellipticity  of  the  Earth,  by  George  W.  Hill. 

Volume  III,  Part  III,  On  the  Motion  of  Hyperion;  a  new  case  ia 
Celestial  Mechanics,  by  Simon  Newcomb. 

The  first  three  papers  give  tables  and  data  for  the  calculations  nec- 
essary for  the  new  tables  of  the  planets.  The  work  which  is  now  being 
pushed  forward  most  vigorously  is  that  upon  the  four  interior  planets 
from  Mercury  to  Mars,  which  should  be  completed  first.  It  is  dividea 
into  two  operations  (1),  the  purely  mathematical  computation  of  the  in- 
equalities in  the  motion  of  each  ])lanet  produced  by  the  action  of  all  the 
other  planets,  and  (2)  the  correction  of  the  results  thus  obtained  so  as 
to  represent  all  the  best  observations.  The  first  part  of  the  work  is  be- 
ing done  in  duplicate  by  Mr.  Prentiss  and  Mr.  Corrigan,  and  will,  I  hope, 
be  completed  during  the  present  fiscal  year.  The  reduction  of  the  ob- 
servations has  only  been  fairly  commenced,  but  will  be  pushed  on  as 
rapidly  as  the  limited  sum  available  will  permit. 

Theory  of  Jupiter  and  l^aturn, — Mr.  Hill's  work  on  the  perturbations 
of  these  two  planets  has  progressed  with  little  interruption,  and  will, 
it  is  hoped,  be  completed  before  the  next  annual  report 

Mass  of  Jupiter, — This  very  necessary  element  in  the  tables  of  nearly 
all  the  planets  is  to  be  determined  from  the  motion  of  the  small  planet 
Polyhymnia.  The  heavy  part  of  the  calculations  necessary  for  this 
purpose  are  nearly  done,  and  it  only  remains  to  correct  the  results  from 
observations.  It  is  intended  to  bring  the  work  up  to  date  as  soon  as 
possible,  but  to  defer  its  final  completion  and  publication  until  more 
observations  can  be  made  and  used. 

Velocity  of  light, — The  computation  and  discussion  of  the  velocity  of 
light  have  long  been  completed,  and  are  now  being  prepared  for* the 
press.  The  conclusion  is  that  the  velocity  in  the  celestial  spaces  is 
299,860  kilometres  per  second. 

Very  respectfullv,  your  obedient  servant, 

S.  NEWCOMB, 
Sujyerintendent  Nautical  Almanac  Office. 
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Intimates  of  appropriations  required  for  the  service  of  the  fiscal  year  ending  June  30,  1886, 

by  the  Bureau  of  Namgation. 

A. 

FOR  THE  SUPPORT  OP  THE  BUREAU  OF  NAVIGATION. 

I.— Salaries. 

For  salary  of  chief  clerk  (Revised  Statutes,  page  70,  section  416,  and  act  of 

July  7,  1884) $1,800 

Increase  of  salary  to  make  it  equal  to  that  of  the  chief  clerks  of  other  offices 

of  the  Execntiye  Deparments  (submitted) 450 

*  For  salary  of  one  clerk  of  class  four  (increase  of  $200  submitted)  (Revised 

SUtntes,  page  27,  section  167,  and  act  of  July  7,  1884) 1, 800 

For  salary  of  one  clerk  of  class  three  (increase  of  $200  submitted)  (Revised 

Statutes,  page  27,  section  167,  and  act  of  July  7,  1884) 1,600 

For  salary  of  one  clerk  of  class  two  (Revised  Statutes,  page  27,  section  167, 

andactof  July7, 1884) 1,400 

For  salary  of  one  clerk  of  class  one  (Revised  Statutes,  page  27,  section  167, 

and  act  of  July  7, 1884) 1,200 

For  salary  of  one  clerk  of  class  one  (increase  of  $200  submitted)  (Revised 

Statutes,  page  27,  section  167,  and  act  of  July  7, 1884) 1,200 

For  salary  of  one  copyist  (Revised  Statutes,  page  27,  section  167,  and  act  of 

July  7, 1884) 900 

For  Milary  of  one  assistant  messenger  (Revised  Statutes,  page  27,  section 

167,  and  act  of  July  7,  1884) 720 

For  salary  of  two  laborers  (Revised  Statutes,  page  27,  section  169,  and  act  of 

July  7,  1864) 1,320 

Total 12,390 

II. — Contingent,  Bureau  of  Navigation. 
For  contingent  expenses  (act  of  July  7,  1884) $800 

B. 

I.— Salaries,  Naval  War  Records. 

For  salary  of  one  agent  (submitted) $2;  000 

For  salary  of  one  clerk  of  class  two  (submitted) 1, 400 

For  salary  of  two  clerks  of  class  one  (in  lieu  of  one  now  allowed,  increase  of 

$1,200,  submitted)  (act  of  July  7,  1884) 2,400 

For  salary  of  three  copyists,  at  $903  each  (submitted) 2, 700 

For  salary  of  two  copyists,  at  $720  each  (act  of  July  7,  1884 ) 1, 440 

Total 9,940 

II. —Contingent,  Naval  War  Records. 
For  stationery,  traveling  of  agent,  and  other  contingent  expenses  (submitted)    $1, 000 

C. 

LIBRARY,   NAVY  DEPARTMENT. 

For  books  for  Department  library  (act  of  July  7,  1884) $5,000 

(Statutes  at  Large,  volume  22,  page  555,  section  1.) 

*  To  equalize  the  pay  of  the  financial  clerk  with  that  in  other  Bureaus  of  the  De- 
partment, the  accounts  of  the  Naval  Observatory,  Hydrographio  Office,  and  Nauti- 
cal Almanac  Office  being  kept  in  this  Bureau  in  addition  to  its  own. 
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D. 

COLLECTION  OF  NAVAL  INTKLLIGKNCK. 

For  the  publication  of  current  technical  information  for  the  instruction  of 

the  personnel  of  the  Savy  and  mercantile  marine  (submitted) $10, 000 

For  salary  of  one  copyist  (submitted) 900 

For  salary  of  one  laborer  (submitted) 660 

Total 11,560 

E. 

I.— Salaries,  Hydrographic  Office. 

For  salary  of  one  clerk  of  class  four  (submitted) $1,800 

For  salary  of  one  clerk  of  class  three  (increase  of  $200,  submitted)  (act  of 

July?,  1884) 1,600 

For  salary  of  one  clerk  of  class  two  (act  of  July  7, 1884) 1,400 

For  salary  of  one  clerk  of  class  one  (act  of  July  7,  1884) 1,200 

Note. — It  is  recommended  that  in  place  of  the  present  appropriation  of 
two  clerks  of  second  class  and  one  clerk  of  first  class,  there  be  allowed  one 
clerk  of  fourth  class,  one  clerk  of  third  class,  one  clerk  of  second  class,  and 
one  clerk  of  first  class,  as  above  estimated. 

For  draughtsmen,  engravers,  copyists,  copper-plate  printers,  printer's  ap- 
prentice, assistant  messenger,  and  laborers  in  the  Hydrographic  Office  (act 
of  July7,  1884) 46,000 


Total 51,000 

II.—CONTINGENT  AND  MISCELLANEOUS  EXPENSES,  HYDROGRAPHIC  OFFICE. 

For  purchase  of  chart-paper,  copper-plates,  electrotyping  copper-plates,  ink, 
and  other  materials  necessary  in  printing  division ;  materials  for  drawing 
division  and  for  mounting  charts;  materials  for  engravers;  for  electro- 
typing  charts  for  immediate  use  and  transfer  of  photolithographic  and 
other  charts  to  copper  ;  rej^airs  to  printing-presses ;  extra  drawing  and  en- 
graving ;  purchase  of  foreign  charts  and  hydro^aphic  works  for  the  use 
of  the  vessels  of  the  Navy ;  for  the  purchase  ot  drawing  paper,  drawing 
materials,  and  necessary  instruments  to  be  furnished  naval  vessels  while 
surveying ;  for  repairs  of  such  instruments ;  and  for  printing  Pilot  Chart 
of  North  Atlantic  Ocean  ^act  of  July  7,  1884) 25,000 

For  rent  of  rooms  for  use  of  the  presses  for  hydrographic  printing,  and  for 
repairs  and  heating  of  the  same,  and  for  gas,  water,  and  telephone  rents 
(actof  July  7,  1884) 1,500 

Total 26,500 

III. — Branch  Offices. 

For  contingent  expenses  of  branch  offices  at  Boston,  New  York,  Philadelphia, 
Baltimore,  New  Orleans,  and  San  Francisco,  including  rent  and  care  of 
offices,  furniture,  fuel,  and  lights;  car  fare  and  ferriage  in  visiting  mer- 
chant vessels ;  freight,  express,  telegrams,  and  other  necessary  expenses  in- 
curred in  collecting  the  latest  information  for  the  Pilot  Chart,  and  for  the 
purchase  of  nautical  instruments  (act  of  July  7,  1884) 5,000 
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F. 

I. — Salaries,  Naval  Observatory. 

For  salary  of  one  assistant  astronomer  (Increase  of  ^700  submitted,  act  of 

Jnly7,  1884) $2,600 

For  salary  of  two  assistant  astronomers,  at  $2,200  each  (increase  of  $700  each, 

sabmitted,  act  of  July  7,  1884) 4,400 

For  salary  of  one  clerk  of  class  four  (act  of  July  7,  1884) 1,800 

For  salary  of  one  instrument-maker  (increase  of  $200,  submitted,  act  of  July 

7,  1884) 1,700 

For  salary  of  three  computers,  at  $1,200  each  (submitted) 3, 600 

For  salary  of  four  watchmen,  including  one  for  new  naval  observatory  site 

(actof  July7, 1884) 2,880 

For  salary  of  one  skilled  laborer  (act  of  July  7,  18H4) 1,000 

For  salary  of  one  skilled  laborer  (act  of  July  7,  1884) 720 

For  salary  of  seven  laborers,  at  $660  each  (act  of  July  7,  1884) 4,620 

For  salary  of  one  laborer  (April  1  to  October  31)  (submitted) 275 


Total 23,595 

II.— Contingent  and  Miscellaneous  Expenses,  Naval  Observatory. 

For  miscellaneous  computations  (act  of  July  7, 1884) 1,200 

For  purchase  of  professional  books  and  periodicals  for  the  library  (act  of 
July  7, 1884) 1,000 

For  purchase  of  apparatus  and  material  for  repairs  of  instruments  (act  of 
Jnly7,1884) 2,500 

For  repairs  of  buildings,  for  fuel,  furniture,  gas,  chemicals,  stationery,  freight, 
postage,  and  all  contingent  expenses  (act  of  J  uly  7, 1884) 4, 500 

For  payment  to  Smithsonian  Institution  for  freight  on  publications  of  Ob- 
servatory sent  to  foreign  countries  (act  of  July  7,  1884) 336 

For  printing  and  binding  (submitted) 5, 000 

For  one  transit  circle  (submitted) 8,000 

Total 22,536 

G. 

I.— Salaries,  Nautical  Almanac  Office. 

For  salaries  of  assistants  in  preparing  for  publication  the  American  Ephemeris 
and  Nautical  Almanac,  viz: 

Three  assistants,  at  $1,600  each  (act  of  July  7,  1884) 4,800 

Two  assistants,  at  $1,400  each  (act  of  Jnly  7,  1884) 2,800 

Three  assistants,  at  $1,200  each  (act  of  July  7,  1884) 3,600 

Two  assistants,  at  $1,000  each  (actof  July  7,  1884) 2,000 

One  copyist  (see  note)  (act  of  July  7,  1884) 900 

One  assistant  messenger  (act  of  July  7,  1884) 720 

Onelaborer(actof  July  7, 1884) 660 

Total 15,480 

Note. — Increase  of  $180  in  salary  of  copyist  submitted ;  the  copyist  performs  also 
the  duties  of  stenographer. 

II.— Contingent  and  Miscellaneous  Expenses,  Nautical  Almanac  Office. 

For  pay  of  computers  on  piecework  in  preparing  for  publication  the  Ameri- 
can Ephemeris  and  Nautical  Almanac,  and  improving  the  tables  of  the 
planeto  (act  of  July  7,  1  84) 8,400 

For  contingent  expenses  Nautical  Almanac  Office :  Stationery,  boxes,  express- 
age,  booKS,  and  miscellaneous  items  (act  of  July  7,  1884) 450 

Total 8.850 
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FOR  THB  NAVAL  SERVICE. 

I.— Navigation. 

For  foreign  and  local  pilotage  and  towage  of  ships  of  war;  seryices  and  ma- 
terials lor  correotiue  compasses  on  board  ship,  and  for  stdjusting  and  test- 
ing compasses  on  shore ;  nautical  and  astronomical  instruments,  nautical 
books,  maps,  charts,  and  sailing  directions,  and  repairs  of  nautical  instrn- 
ments  for  ships  of  war ;  books  for  libraries  of  ships  of  war ;  naval  signals 
and  apparatus,  namely,  signal  lights,  lanterns,  rockets,  running  lights, 
drawings  and  engravings  for  signal  books;  compass  fittings,  including 
binnacles,  tripods,  and  other  appendages  of  ships'  compasses ;  logs  and 
other  appliances  for  measuring  the  ship's  way;  leads  and  other  appliances 
for  sounding;  lanterns  and  lamps  and  their  appendages,  for  general  use  on 
board  ship,  including  those  for  the  cabin,  wardroom,  and  steerage,  for 
holds  and  spirit  room,  for  decks  and  quartermasters'  use ;  bunting  and  other 
materials  for  flags,  and  making  and  repairing  flags  of  all  kinds;  oil  for  ships 
of  war  other  than  that  used  in  the  engineer  department;  candles  when 
used  as  a  substitute  for  oil  in  binnacles  and  running  lights;  chimneys  and 
wicks,  and  soap  used  in  the  navigation  department ;  stationery  for  com- 
manders and  navigators  of  vessels  of  war,  and  for  use  of  courts  martial : 
musical  instruments  and  music  for  vessels-of-war ;  steering  signals  and 
indicators,  and  speaking  tubes  and  gongs  for  signal  communication  ou 
board  vessels  of  war ;  and  for  introducing  electric  lights  on  board  vessels 
of  war  (act  of  July  7,  1884) $130,000 

II.— Outfit  op  Monitors. 

For  navigation  outfit  of  the  five  monitors  authorized  by  Congress  (submitted)    30, 000 

III.— Ocean  Surveys. 

For  special  ocean  surveys  and  the  publication  thereof  (submitted) 20, 000 

IV.— Compass-Testing  House. 

For  erection  of  a  compass-testing  house  (submitted) 7, 000 

V. — Publication  of  Professional  Papers. 

For  publication  of  professional  papers  (submitted) 13, 000 

VI.— Contingent,  Navigation. 

For  contingent  expenses  of  the  Bureau  of  Navigation,  namely:  For  freight 
and  transi)ortation  of  navigation  materials ;  postage  and  telegraphing  on 
public  business ;  advertising  for  proposals;  packing  boxes  and  materials^ 
and  all  other  contingent  expenses  (act  of  July  7,  li:S4) 5,000 

VII.— Civil  Establishment,  Navigation. 

For  civil  establishment  at  navy-yards  and  stations  (act  of  July  7,  1884) 6,000 

VIII. — Naval  War  College. 

For  the  care  and  preservation  of  the  building  on  Coaster's  Harbor  Island, 
formerly  known  as  the  *' asylum,"  and  the  adjoining  buildings  and  grounds, 
given  to  the  United  States  for  naval  purposes  by  the  State  ot  Rhode  Island, 
and  for  improvements,  furniture,  fixtures,  heating,  lighting,  water;  pur- 
chase of  feed  and  maintenance  of  a  driving  team  and  mail*  wagon  and  attend- 
ance on  same,  and  for  books  and  stationery  (submitted) 12,000 

For  the  pay  of  one  clerk  to  the  ofiicer  in  charge  of  the  building  (submitted).       1, 000 

Total 13,000 
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IX.— Survey  West  Coast  of  Mexico. 

For  continuing  the  survey  of  the  west  coast  of  Mexico  and  Central  America, 
andthepublication  thereof  (act  of  July  7,  1884) tlO,000 

RECAPITULATION. 

for  the  support  of  the  bureau  of  navigation. 

A. — I.  Salaries,  Bureau  of  Navigation $12,390 

II.  Contingent,  Bureau  of  Navigation 800 

B.— I.  Salaries,  Naval  War  Records 9,940 

II.  Contingent,  Naval  War  Records 1, 000 

C.  Library,  Navy  Department 5, 000 

D.  Collection  of  Naval  intelligence 11, 560 

E.— I.  Salaries,  Hydrographic  Office 51,000 

II.  Contingent  and  miscellaneous  expenses,  Hydrographic  Office 26, 500 

UL  Branch  offices 5,000 

F.— I.  Salaries,  Naval  Observatory 23,595 

U.  Contingent  and  miscellaneous  expenses,  Naval  Observatory 22, 536 

G. — I.  Salaries,  Nautical  Almanac  Office 15,480 

II.  Contingent  and  miscellaneous  expenses,  Nautical  Almanac  Office ...  8, 850 

Total 193,651 

for  the  naval  service. 

L  Navigation $130,000 

IL  Ontfit  of  monitors 30,000 

in..  Ocean  surveys 20,000 

lY.  Compass-testing  house 7,000 

V.  Publication  of  professional"  papers 12,000 

VI.  Contingent,  navigation 5,000 

VII.  Civil  establishment,  navigation 6,000 

VIIL  Naval  war  college 13,000 

IX.  Survey  west  coast  of  Mexico 10, 000 

Total 233,000 

SdkedmU  of  bids  received  far  commanding  and  navigating  officers'  staHonery,  under  adver- 
tisement of  August  2,  1884. 

Wm.  Ballantyne  dt  Son* $2,568  40 

Callahan  &  Gartlan 2,685  00 

Z.  Crane,  jr.,  SlBto.\ 3,065  50 

Wm.  A.  Wheeler,  jr 2,654  10 

S.  Raynor  Sl  Co.  (samples  unsatisfactory). 

Berlin  Sl  Jones  Envelope  Companv  (samples  unsatisfactorv). 

Theo.  E.  Dollard 3,100  50 

*  Accepted  (cloth-lined  envelopes  excepted),  $2,343.40. 
t  Accepted  for  cloth-lined  envelopes,  $300. 


No.  7.— BUREAU  OF  CONSTRUCTION  AND  REPAIB. 


Navy  Department, 
Bureau  of  Construction  and  Eepaib, 

Washington^  D.  C,  November  7, 1884. 

Sir  :  In  obedience  to  tbe  Department's  instructions  of  the  25th  ul- 
timo, I  have  the  honor  to  submit  my  annual  report  for  the  fiscal  year 
ended  June  30,  1884,  showing  work  performed  and  the  amounts  ex- 
pended, with  estimates  of  the  amounts  required  for  the  purposes  of  this 
Bureau  for  the  fiscal  year  ending  June  30, 1886. 

The  estimates  of  the  expenses  of  this  Bureau,  as  given  in  the  state- 
ment marked  A,  are  in  accordance  with  existing  laws. 

The  recommendations  on  this  statement  for  increase  of  salary  of  the 
chief  clerk  of  the  Bureau,  the  draughtsman,  and  the  assistant  messen- 
ger, are  respectfully  submitted  to  your  favorable  cousideratiou. 

The  chief  clerk,  under  the  law,  acts  as  chief  of  the  bureau  in  the 
absence  of  that  officer,  and  must  be  competent  to  take  charge  of  the 
Bureau.  His  duties  are  arduous,  and  fully  deserve  the  salary  herein 
estimated  (viz,  $2,250),  which  is  the  same  as  that  paid  to  chief  clerks 
in  other  Departments  who  are  authorized  to  act  in  the  absence  of  their 
chiefs. 

The  draughtsman  has  charge  of  the  drawing  room,  and  his  duties  are 
certainly  fully  as  arduous  and  important  as  those  of  the  draughtsman 
of  the  Bureau  of  Steam  Engineering,  who  is  paid  $2,250  per  annum. 

The  recommendation  for  three  additional  draughtsmen  is  also  resjiect- 
fully  submitted. 

This  Bureau  is  now  allowed  only  two  draughtsmen.  In  order  to  carry 
on  the  work  of  designing  new  ships,  it  is  absolutely  and  indispensably 
necessary  that  the  additional  force  asked  for  be  allowed. 

The  estimate  for  the  pay  of  clerks  and  writers  at  the  several  navy- 
yards,  in  statement  marked  E,  is  for  services  which  are  indispensable 
for  the  proper  and  systematic  prosecution  of  the  work  which  is  to  be 
done  at  the  yards  by  this  Bureau.  Each  and  every  clerk  and  writer 
has  specific  duties  to  perform,  which  are  not  aflfected  by  the  quantity 
of  work  doing  in  the  yard.  The  same  number  of  blanks  are  to  be  filled 
and  the  same  number  of  reports  have  to  be  made  and  sent  to  the  Bureau 
for  its  information,  without  regard  to  the  quantity  of  work  on  band. 

The  estimate  marked  B  is  for  the  general  repair  of  vessels  at  navy- 
yards  and  on  foreign  stations,  purchase  of  stores,  materials,  machinery, 
rights  of  patented  articles  and  tools  of  all  kinds;  preservation  of  ma- 
terials and  stores,  and  for  the  general  care  and  protection  of  the  Navy 
in  the  line  of  construction  and  repair. 

The  estimate  marked  C  is  for  completing  the  four  double-turreted 
monitors  Puritan,  Terror,  Amphitrite,  and  Monadnock.  The  amount 
required  is  $2,923,054.62,  divided  as  follows: 

Puritan •955,341  56 

Terror 027,287  68 

Amphitrite e:)9,5b3  68 

Monadnock 701.441  70 
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The  estimate  marked  D  is  for  "increase  of  the  Navy/'  and  provides 
for  building  seven  new  steel  vessels,  for  labor  in  building  two  composite 
clipper  barque-rigged  sailing  vessels  for  the  Training  Squadron,  for 
completing  the  New  York  at  the  Brooklyn  navy-yard,  and  for  extra 
tools  required  in  navy-yards  for  building  iron  and  steel  vessels.  The 
amount  asked  for  is  $4,961,000. 

The  sloop  of  war  Mohican  was  launched  at  the  navy-yard  at  Mare 
Island,  Cal.,  December  27,  1883,  and  can  be  completed  for  sea  in  about 
ninety  working  days,  at  an  expense  ot  about  $45,000. 

This  vessel  is  of  the  Marion  and  Swatara  class,  which  have  proved 
very  successful  and  satisfactory  vessels  in  all  respects.  If  they  were 
armed  with  guns  of  modern  type,  they  would  be  as  good  vessels  of  their 
class  as  are  owned  by  any  nation.  Although  the  Mohican  is  built  of 
wood,  having  a  live-oak  frame,  she  will  have  all  the  modern  improve- 
ments, large  air-ports  of  the  Wilson  patent,  ventilating  apparatus  com- 
plete in*  all  respects,  and  will  be  lighted  with  electricity.  She  is  216 
feet  between  perpendiculars,  38  feet  breadth  of  beam,  is  barque-rigged, 
having  a  sail  surface  of  14,150  square  feet  in  her  ten  principal  sails. 
She  is^  designed  to  carry  an  armament  consisting  of  one  8-inch  rifle 
(muzzle-loader),  six  9-inch,  and  one  60-pounder,  or  their  equivalent 
weight  in  modern  breech-loading  guns.  Her  draught  of  water,  when 
ready  for  sea,  is  intended  to  be  14  feet  6  inches  forward  and  17  feet  6 
inches  aft,  with  a  corresponding  displacement  of  1,900  tons.  With  a 
steam  capstan  and  a  moilern  battery,  this  ship  would  have  all  the  im- 
provements of  the  latest  modern  steel  cruisers,  would  be  a  valuable 
acquisition  to  the  Navy,  and  would  do  good  service  until  our  wooden 
vessels  can  be  replaced  by  those  having  steel  hulls. 

The  Bureau  strongly  recommends  the  completion  of  the  frigate  New 
York  at  the  Brooklyn  navy-yard.  This  vessel  has  been  on  the  stocks  in 
oneof  the  ship-houses  since  1865 ;  and  from  the  fact  that  she  was  in  frame 
before  work  was  suspended  on  her,  and  was  neither  ceiled  nor  planked, 
the  air  has  freely  circulated  through  her  timbers,  and  to-day  they  are  as 
hard  as  bone  and  probably  in  better  condition  than  any  frame  timbers  ever 
put  in  a  ship.  If  completed  with  materials  that  have  been  preserved  by 
the  Thilmany  process  for  preserving  ship  timber,  she  would  make  a 
useful  and  most  efficient  ship  of  her  class  for  twenty  years.  Although 
designed  in  1865  she  is  an  exceedingly  line  model,  and  if  finished  will 
give  us  a  firstclass  flag-ship.  She  can  carry  a  battery  as  heavy  and 
e<|ualiy  as  well  arranged  for  head  and  stern  fire  as  the  new  cruiser  Chi- 
cago has.  Her  length  on  the  mean  load  line  is  315  feet,  extreme  breadth 
of  beam,  47  feet;  depth  from  lower  edge  of  rabbet  of  keel  to  lower  port 
sill  on  gun  deck,  25  feet  11  inches.  She  is  designed  to  have  a  ship's 
rig,  having  24,000  square  feet  of  sail  surface  in  her  ten  principal  sails. 
Her  displacement  at  a  draught  of  18  feet  9  inches  forward,  and  21  feet 
5  inches  aft,  would  be  equal  to  4,527  tons,  and  her  lowest  port  sill  on 
the  gun  deck  would  be  8  feet  above  water.  The  plans  for  finishing  this 
vessel  are  in  such  a  condition  that  they  could  be  completed  in  a  very 
short  time,  and  the  work  on  her,  if  authorized,  could  be  pushed  to  com- 
pletion and  the  vessel  put  afloat  within  six  months  from  the  time  it  is 
resumed.  To  permit  of  doing  this  work  without  having  to  draw  so 
heavily  upon  the  regular  appropriations  for  construction  and  repair,  the 
Bureau  has  estimated  for  $400,000,  which  it  is  thought  will  be  sufficient 
to  complete  her. 

The  old  mailing  sloops  of  war,  Saratoga,  Jamestown,  and  Portsmouth, 
are  rapidly  approaching  such  a  condition  that,  ere  long,  they  will  n^- 
quire  larger  expenditures  of  money  for  their  repair  than  the  law  allows. 
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The  loss  of  these  vessels  would  leave  the  service  without  suitable  traiu- 
iug  ships.  To  meet  this  emergency  I  respectfully  recommend  the  con- 
struction, at  an  early  day,  of  two  composite  built,  auxiliary  steam  i)ower, 
barque-rigged  clipper  ships,  of  fine  models,  800  tons  displacenaent,  and 
light  sparred,  designed  expressly  for  training  boys  for  the  naval  service. 
For  this  purpose  I  have  estimated  for  an  api>ropriation  of  $260,000. 

The  armor  for  the  turrets,  pilot-houses,  and  armored  stack  for  the 
double-turreted  monitor  Miantonomoh,  contracted  for  by  this  Bureau, 
through  William  H.  Wallace  &  Co.,  with  Messrs.  John  Brown  &  Co., 
of  the  Cyclops  Works,  and  Messrs.  Charles  Cammell  &  Co.,  of  Sheffield, 
England,  have  all  been  delivered  at  the  Brooklyn  navy-yard,  except  one 
l)ort  plate  and  the  pilot-house  plates,  the  former  having  been  rejected 
and  a  new  one  making  to  replace  it.  The  work  of  altering  the  decks 
and  internal  arrangements  of  the  vessel  to  accommodate  the  new  roller- 
base  turrets  is  well  in  hand  at  the  Brookl^^n  yard,  and  the  turrets  are 
in  course  of  erection  in  the  iron-plating  shop  of  that  yard. 

The  Bureau  has  estimated  for  the  necessary  amount  of  money  to  com- 
plete the  work,  in  construction  department,  on  the  double-turreted 
monitors  Puritan,  Amphitrite,  Terror,  and  Monadnock,  and  trusts  that 
Congress  will  appropriate  the  amount  aske<l  for  ($2,923,654.62),  that 
these  vessels  may  be  completed.  While  there  has  been  an  appropriation 
made  to  put  in  the  machinery  and  boilers,  the  work  under  this  Bareaa 
remains  at  a  standstill.  When  it  is  considered  how  intimately  connected 
the  work  of  the  Bureau  having  charge  of  the  machinery  is  with  that  of 
this  Bureau,  it  is  difficult  to  conceive  how  the  contract  for  machinery 
can  be  completed  without  at  the  same  time  doing  some  work  on  the 
hull,  which  is  almost  directly  connected  with  the  work  of  patting  in 
boilers  and  machinery,  and  which  should  be  carried  on  at  the  same  time. 

The  pumps  of  all  descriptions,  for  pumping  and  draining  purposes, 
as  also  the  ventilating  system,  have  been  included  in  the  contract  tor 
steam  machinery  for  the  Puritan  (and  I  presume  for  the  other  vessels), 
and  yet  it  is  a  fact  that  before  this  is  completed  there  is  a  large  amount  of 
work  coming  under  the  cognizance  of  this  Bureau  which  must  be  done, 
while  there  is  no  authority  of  law  to  do  it,  and  no  funds  to  pay  for  it 
if  ordered. 

I  cannot  too  strongly  urge  the  completion  of  these  vessels  in  all  re- 
spects at  an  early  day,  as  they  will  aftbrd  as  good  vessels  of  their  class 
as  are  owned  by  any  nation,  and,  in  my  opinion,  the  best  type  of  coast 
and  harbor  defense  vessels  in  existence  to-day.  It  will  take  at  least  a 
year  to  obtain  their  side  and  turret  armor  after  it  is  authorized  ;  and 
under  existing  circumstances  it  would  have  to  come  from  abroad,  as 
there  are  no  manufacturers  of  comj>ound  armor  in  this  country,  and 
probably  no  establishment  that  would  be  willing  to  invest  such  a  large 
amount  of  money  as  would  bo  required  to  obtain  the  necessary  plant  for 
doing  the  work  for  these  four  vessels  with  little  or  no  prospect  for  more 
work  of  the  same  kind  in  the  future.  It  therefore  seems  very  necessary 
that  money  for  armor,  if  for  nothing  more,  should  be  appropriated  at 
an  early  day,  in  order  that  contracts  for  securing  it  may  be  made  with 
as  little  delay  as  i)ossible.  The  completion  of  these  monitors  should  no 
longer  be  delayed.  When  completed  we  will  have  five  splendid  coast 
and  harbor  defense  ironclads.  Should  occasion  require  it,  they  can  be 
sent  to  distant  i)oints ;  their  seaworthiness  has  been  well  tested  io  the 
past. 

Under  the  Dei)artinent's  instructions  of  the  8th  October,  ultimo,  the 
Bureau  has  now  in  process  of  preparation  the  plans  for  the  hulls  of  the 
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following-described  new  steel  vessels,  as  called  for  by  the  Naval  Ad- 
visory Board : 


Licht  between  perpen- 
oicnlan. 

Extreme  breadth 

Mean  draft  of  water 

Load  displacement 

i  Smooth 
water. 
Sea  speed 


8,000  ton 
cruiser. 


Main  battery 


•>  I 


Secondary  battery 


Xf 


{i 


290^ 

42' 

16'  10" 

3,100 

14 

13 
Four  6  in.  (in 

sponsons). 
Four  5  in.  (in 

broadside) . 
Two  5  in.  (in 

bow  ports). 

One  5  in.  (in 
stem). 
2.57—  S. 
4.47—  R. 
2.87—  R. 
2.37—  S. 
2  Gatlings. 

Bark. 


Area  of  plain  sail '  ll.OOOsq.  ft 


Coal  capacity 
I.  H.  power 


Screws 


{Single or  twin . 
Diameter  . . .  . 
Pitch 


500  tons. 
8,500 
Twin. 
14'  0" 
IV  0" 


Heavily 
armed  gun- 
boat. 


220* 

35' 

13'  10" 

1.600 

14 


Heavily 

armed  gun* 

boat. 


Armed 

despatch 

boat. 


220' 

35' 

13'  10" 

1,600 

14 


13  13 

Two  8  in.  (in  i  One  10  in.  (in 


centre) 

Two  5  in.  (in 

sponsons). 


i  center  for'd). 

One  6  in.  (in 

center  aft). 

Two  5  in.  in 

sponsons). 


Hermaphro-  ;  Hermaphro- 
dite, dite. 


8, 000  sq.  ft. 

250  tons. 

1.600 

—Twin. 
11'  6" 
16'  6" 


8, 000  sq.  ft. 

250  tons. 

1,600 

Twin. 

11'  6" 

16'  6" 


175' 

28'  6" 

10' 

800 

11 

10 
2.33—  S. 

6.37— &H.P.  Six  5  in. 


250' 

35' 
14'  3" 
1.550 

16 


Light 
cruising 
gunboat. 


6  47—  Rev. 
3.37— S.L.P. 

One  short 
Gatling. 


Barkentine. 


2.37—  R. 
1.37—  S. 

1  Gatling. 

Barken- 
tine. 


8, 000  sq.  ft.  5,000sq.ft. 
BOO  tons.       150  tons. 


2,200 

Single. 

14'  6" 

24'  0" 


650 

Single. 

V  0" 

12*  9" 


Armed 
ram. 


200' 

47' 

17' 

3.000 

17 


4.37—. 
4Gatli*gs. 


4,000 
Twin. 
14'  0" 
21'  0" 


*  Not  sUted. 

While  it  is  generally  sup|)osed  that  our  na\'^'-yards  are  not  in  con- 
dition to  build  steel  vessels^  and  that  it  would  entail  a  very  large  ex- 
penditure of  money  to  obtain  the  necessary  tools,  it  is  nevertheless  a 
fact  that,  with  probably  the  exceptions  of  a  few  improved  tools  required 
for  the  preparation  of  plates,  beams,  and  angles,  and  the  erection  of 
furnaces  for  heating  angle-irons  and  plates,  there  is  no  private  estab- 
lishment in  this  country,  carrying  on  iron  or  steel  shipbuilding,  which 
has  better  facilities  for  such  work  than  can  be  found  in  our  navy-yards, 
and  few  indeed,  if  any,  that  can  compare  with  them  in  all  respects. 

The  Government  has  means  and  a])pliances  for  doing  work  which  no 
private  establishment  could  afford,  and  the  character  of  the  work  done 
in  our  navyyards  has  never  been  questioned.  During  our  late  civil 
war  the  Government  called  to  its  assistance  every  available  private 
establishment  in  the  country  which  was  capable  of  building  or  repair- 
ing a  vessel,  or  of  converting  a  merchant  vessel  into  an  armed  vessel 
for  blockade  or  cruising  purposes,  but  which,  together  with  every  navy- 
yard  worked  to  its  utmost  capacity,  were  unable  to  meet  the  demands 
for  work  with  the  dispatch  required.  Had  it  been  a  foreign  war,  with 
oar  vessels  returning  from  sea  badly  disabled  in  action  and  requiring 
prompt  repair,  the  results  would  undoubtedly  have  been  terribly  disas- 
trous, owing  to  lack  of  dry-docks,  materials,  and  appliances  of  every 
kind. 

At  the  present  time  we  have  but  few  private  establishments  which, 
in  the  event  of  war,  could  commence  and  carry  on,  with  any  degree  of 
rapidity,  the  building  of  steel  ships,  while  but  one  navy-yard  is,  or  soon 
will  be,  in  condition  to  do  such  work.  In  order  to  be  able  to  meet  any 
trouble  which  may  arise  in  the  future,  and  which  all  nations  are  liable 
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to,  it  seems  that  the  wisest  and  certainly  the  most  ecouomical  coarse 
for  this  Government  to  pursue  is,  to  immediately  equip  its  navy-yards 
with  the  necessary  tools  and  plant  for  building  such  steel  armoreil  or 
unarmored  vessels  as  the  necessities  of  the  service  may  demand ;  andfor 
this  purpose  the  Bureau  has  asked  that  it  be  assisted  in  this  work  by  the 
appropriation  of  $160,000. 

During  the  past  year  the  Intrepid,  a  twin-screw  iron  vessel  of  1,150 
tons  displacement,  originally  built  for  an  armored  torpedo-boat,  has 
been  hauled  out  on  the  slii)  where  the  frigate  Trenton  was  built,  at  the 
Brooklyn  navy-yard,  her  armor  removed,  and  the  vessel  cut  down, 
with  a  view  to  converting  her  into  a  gunboat  for  service  in  the  Chi- 
nese squadron.  A  strong  and  substantial  shed  has  been  erected  along- 
side this  ship,  in  one  end  of  which  an  angle  and  plate  iron  furnace  has 
been  built  and  floors  laid.  The  necessary  work  of  erecting  the  tools 
now  available,  and  such  as  have  been  purchased  during  the  year,  will 
soon  be  completed,  together  with  the  necessary  bending  and  beveling 
slabs;  so  that  by  January  1,  1885,  the  Bureau  expects  to  have  the  con- 
struction department  of  the  Brooklyn  navy  yard  in  condition  to  build 
any  steel  vessel  that  might  be  required.  The  iron-plating  shop  in  this 
yard,  in  which  the  turrets  of  the  Miantonomoh  are  now  In  course  of 
erection,  is  well  equipped  for  ship-work  of  all  kinds  that  would  be 
needed  in  connection  with  the  work  of  building  steel  vessels,  8teel 
spars,  boats,  blocks,  tanks,  and  metal  fittings  of  all  kinds  used  in  the 
construction  or  equipment  of  a  vessel  of  war. 

In  the  event  of  an  appropriation  being  made  for  more  steel  ships, 
the  Bureau  hopes  that  at  least  one-half  of  the  ships  may  be  built  in 
our  navy-yards,  in  competition,  as  to  cost  and  character  of  work,  with 
outside  establishments.  The  Bureau  does  not  wish  to  be  understood  as 
opposing  the  building  of  naval  vessels  by  private  establishment-s  un- 
der contract;  it  believes  that  one-half  of  the  vessels  a))propriated  for 
should  be  built  by  contract,  but  in  competition  with  the  Government 
^liJ-vy -yards;  the  cost  of  work  in  the  navy  yards  can  thereby  be  re- 
duced, and  the  contractors  and  workmen  in  private  establishments  e<lu- 
cated  up  to  the  requirements  of  a  vessel  for  the  naval  service,  which, 
at  the  present  time,  are  understood  by  so  few,  as  the  work  and  fittings 
incident  to  such  a  vessel  differ  so  materially  from  those  of  a  merchant 
ship.  By  this  means,  in  the  event  of  a  sudden  call  for  vessels,  private 
ship-builders  wouhl  be  capable  of  furnishing  suitable  ships  for  the 
naval  service,  while  the  Department  Bureau,  and  Inspectors  would  have 
much  less  trouble  in  the  execution  of  the  work,  and  there  would  be  less 
litigation  than  heretofore  during  tuul  after  the  completion  of  the  con- 
tracts. 

Common  sense  and  patriotism  require  that  our  navy-yards  should  be 
put  in  a  ftrst-class  condition  of  efficiency.  The  Navy  is  now  so  greatly 
reduced  in  the  number  of  its  vessels  that  we  must  of  necessity  build 
many  new  and  modern  steel  vessels  within  a  few  years,  if  we  are  to  have 
any  navy  at  all. 

Steel  vessels  cannot  be  kept  clean  without  periodical  docking  and 
cleaning  of  their  bottoms,  and  the  attention  of  the  Department  is  in- 
vited to  the  greiit  want  of  proper  docking  facilities  in  our  navy-yards. 
The  recommendations  made  by  Rear- Admiral  E.  T.  Nichols,  chief  of  the 
Bureau  of  Yards  and  Docks,  on  this  important  subject,  are  fully  concurred 
in  by  this  Bureau.  In  the  event  of  a  maritime  war,  this  deficiency  would 
be  seriously  felt,  perhaps  to  a  greater  extent  than  any  other  of  our  pressing 
wants,  and  it  is  worthy  of  consideration  whether  immediate  steps  should 
not  be  taken  to  place  our  navy -yards,  in  this  respect,  in  a  thorough  con- 
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dition  of  effectiveuess.    While  other  powers  are  increasing  their  dry- 
dock  facilities,  already  greater  in  one  yard  than  are  in  all  of  ours  com 
biued,  we  are  doing  comparatively  nothing  in  this  direction. 

Oo  the  recommendation  of  this  Bureau,  and  by  direction  of  the  De- 
partment, Naval  Constructor  Philip  Hichborn  was  detailed,  on  the  2d 
of  June  last,  to  proceed  to  Euroi)e  for  the  purpose  of  observing  person- 
ally the  improvements  in  naval  architecture,  particularly  in  the  con- 
struction of  steel  vessels  of  war.  He  was  directed  to  visit  all  the 
important  government  and  private  dock-yards,  and  to  examine  the  im- 
proved classes  of  vessels  completed  and  in  process  of  construction,  and 
to  closely  observe  the  arrangements  and  tools  for  iron  and  steel  ship 
construction,  and  to  collect  such  information  on  these,  as  well  as  all 
other  matters  connected  with  the  construction  and  equipment  of  mod- 
ern vessels,  as  ])ossible. 

Constructor  Hichborn  sailed  from  Kew  York  on  the  14tli  of  June,  in 
the  City  of  Home,  and  returned  to  the  United  States  in  the  same  vessel 
on  the  27th  ultimo.  During  his  absence  he  has  visited  England,  Scot- 
landy  Wales,  Germany,  France,  and  Eussia,  visiting  all  the  most  impor- 
tant establishments,  public  and  private,  in  those  countries.  Since  his 
return  he  has  been  detached  from  duty  at  the  naval  station  at  League 
Island  and  ordered  to  duty  in  the  Bureau. 

So  far  as  the  Bureau  has  been  able  to  judge,  in  the  limited  space  of 
time  since  his  return,  the  results  of  his  labors  have  beeu  more  than  sat- 
irfactoiy.  He  met  with  a  cordial  reception  wherever  he  went,  and  has 
made  good  use  of  his  time  while  abroad.  He  is  now  at  work  on  his  re- 
port, which,  when  made,  will  be  the  most  complete  ever  made  upon  the 
sabject. 

Under  act  of  Congress  approved  March  3,  1883,  and  in  accordance 
with' orders  of  the  Department,  the  following  vessels  have  been  broken 
up: 

Canandaigua,  2d  rate,  2,130  tons  displacement,  at  Norfolk  yard. 

Snowdrop,  tug,  125  tons  displacement,  at  Norfolk  yard. 

Connecticut,  2d  rate,  4,450  tons  displacement,  at  Boston  yard. 

Under  the  same  authority  the  following  vessels  are  now  in  process 
of  breaking  up : 

Plymouth,  2d  rate,  2,400  tons  displacement,  at  Kittery  yard. 

Massachusetts,  monitor,  2d  rate,  2,127  tons  displacement,  at  Kittery 
yard. 

Oregon,  monitor,  2d  rate,  2,127  tons  displacement,  at  Boston  yard. 

Pennsylvania,  2d  rate,  4,000  tons  displacement,  at  Boston  yard. 

Virginia,  sailing  frigate,  unfinished,  4,150  tons  displacement,  at  Boston 
yard. 

Java,  2d  rate,  4,000  tons  displacement,  at  Brooklyn  yard. 

Colossus,  monitor,  2d  rate,  2,127  tons  displacement,  at  Brooklyn  yard. 

lu  a  very  short  time  these  vessels  will  have  ceased  to  exist,  and  the 
valuable  room  so  long  occupied  by  them  in  and  out  of  ship-houses  will 
be  available  for  the  work  of  the  future. 

Under  the  orders  of  the  Department  of  October  24, 1883,  the  Monon- 
gahela,  2d  rate,  was  converted  into  a  store-ship  by  removing  her  boilers 
and  engines,  and  thus  enabling  her  to  carry  a  large  supply  of  coal  and 
other  necessary  stores  to  Callao  for  the  use  of  the  Pacific  squadron, 
relieving  the  Onward,  which  vessel  was  in  such  a  condition  as  to  be 
nusafe  to  even  lay  at  her  anchorage  much  longer.  The  Monongahela 
is  now  in  flue  condition,  and  will  last  many  years,  and  do  good  service 
as  a  store-ship. 
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The  Bureau  is  strongly  iu  favor  of  converting  the  Ticonderoga,  now 
at  the  Brooklyn  navy -yard,  into  a  school-ship  for  the  Naval  Academy, 
to  take  the  place  of  the  Dale,  an  old  sloop  of  war  now  used  for  that 
purpose. 

The  frigate  Constellation,  having  been  thoroughly  repaired  during 
the  past  year  at  the  Norfolk  yard,  would,  with  the  Ticonderoga,  give 
the  Academy  two  good  practice  ships,  capable  of  going  anywhere  with 
safety,  and  with  comfort  for  all  on  board. 

The  Ticonderoga  could  be  put  in  dock,  her  engines  and  boilers  removeil, 
the  berth  deck  extended  the  entire  length  of  the  ship,  and  the  hold 
space,  not  otherwise  wanted,  filled  with  water-tanks.  If  this  vessel  is 
sold  she  will  not  bring  much,  and  the  proceeds  of  sale  would  be  of 
no  benefit  to  the  naval  service.  This  recommendation,  I  know,  meets 
with  the  entire  approval  of  Capt.  F.  M.  Ramsay,  Superintendent  of  the 
Naval  Academy. 

In  concluding  this  report,  I  beg  leave  respectfully  to  invite  your  at- 
tention to  the  present  very  low  condition  of  the  appropriation  for  con- 
struction and  repaix' : 

On  the  Ist  of  July,  1884,  the  balance  on  hand  was $48, 026 

Appropriated  per  act  of  July  7,  1884,  for  six  months  ending  December  31, 

1884 &5O,000 


Expended  for  labor  at  yards  to  November  1 $S66, 733 

Allowed  for  labor  at  yards  for  November 79, 345 

Expended  for  materials  to  November  1 67, 107 

Expended  for  materials  to  November  1,  still  unpaid,  including 

raising  of  Tallapoosa 105, 895 

Bills  paid  for  ships  on  foreign  stations 48, 864 


598,026 


567,944 


Amount  availflblc  for  labor  at  yards  for  December 

Amout  available  for  materials  at  yards  for  November  and  December ^     30,0d2 

Amount  available  for  foreign  bills  to  December  31,  1884 


Estimated  amount  required  for  labor  at  yard  for  December 75, 000 

Estimated  amount  required  for  materials  for  November  and  December 15, 000 

Estimated  amount  required  for  foreign  bills  to  December 10,000 

100,000 

The  following  vessels  are  now  under  repairs  or  awaiting  repairs,  viz 
At  the  Kittery  yard,  the  Omaha;  at  the  New  York  yard,  the  Tennessee 
Swatara,  Intrepid,  Yantic,  Alliance, Vermont,  Miantonomoh,  Richmond 
and  Brooklyn ;  at  the  Norfolk  yard,  the  Pensaeola,  Wyoming,  James 
town,  Saratoga,  and  Portsmouth ;  at  the  Mare  Island  yard,  the  Mo 
hican  and  Adams. 

It  will  be  seen  from  the  above  statement  that  without  the  additional 
amount  of  $70,000  the  repairs  on  the  above  ships,  and  constraction 
work  generally  in  our  navy  yards,  must  be  virtually  suspended  during 
the  month  of  December  next. 

The  Bureau  desires  to  state  here  that  everj*  exertion  has  been  made 
to  exercise  economy  in  all  its  expenditures,  and  no  repairs  have  been 
authorized  b}'  it,  except  such  as  were  reported  under  its  instructions  to 
be  absolutely  necessary  to  fit  the  respective  ships  for  service. 
1  am,  sir,  verv  respectfully,  your  obedient  servant, 

T.  D.  WILSON, 

Chief  of  Bureau. 
Hon.  Wm.  E.  Chandler, 

Secretary  of  the  Navy. 
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3]  061  75 
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Z.  700 ,00 

S,7St  7S 
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B,TOH5 

^7B1  76 
■SaSMTO 

AI  tlif  naTy-vvd,  Boalon,  Mu*. : 

l.IMM 
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No.  8.— BUEEAU  OF  STEAM  ENOINEEEINO. 


Navy  Department,  Bureau  of  Steam  ENGiNEEBiNa, 

Washington^  November  10,  1884. 

Sib:  Iu  obedieuce  to  your  order  of  October  24, 1  have  the  honor  to 
submit  to  the  Department  the  annual  report  of  this  Bureau  for  the  past 
yeq.r,  together  with  the  estimates  for  the  fiscal  year  1885-'86,  and  esti- 
mates for  new  vessels  proposed  for  the  United  States  N'avy : 

APPROPRIATION,    STEAM   MACHINERY,    1884. 
I 

Amount  appropriated  for  fiscal  year  1883-'84,  act  approved  March  3, 

1883 $1,000,000  00 

Expended : 

For  labor  in  navy-yards  and  stations,  in  constructing 
new  engines,  boilers,  and  their  dependencies ;  repair- 
ing old  boilers,  machinery,  &c.,  and  fitting  vessels  for 
sea  service ;  preservation  of  tools  ;  handling  and  pres- 
ervation of  materials  and  stores $599, 502  13 

For  purchase  of  materials,  stores,  machine-tools,  freights, 

and  incidental  expenses 327, 959  69 

For  payments  on  foreign  stations  for  repairs,  materials, 

&c 77,455  92 

1,004,917  74 

Less  repayments  by  transfers  in  adjustment  of  appropriations 11, 152  99 


Total  expenditure 993,764  75 

Balance  on  hand 6, 235  K 

This  balance  of  $6,235.25,  however,  is  covered  by  obligations  of  the 
Bureau  for  purchases,  &c.,  at  home  and  abroad,  the  vouchers  for  which 
have  not  yet  been  received  or  the  accounts  not  yet  settled. 

APPROPIUATIOX,    MACHINERY,  DOUBLE-TURRETED  MONITORS. 

Balance  on  hand  as  per  report  dated  October  30,  1883 $863, 262  49 

Expended  since  this  report  was  made,  to  date,  under  contracts  for  engines, 
&c.,  for  Puritan,  Terror,  and  Amphritito 327,454 


Balance  on  hand 535,  QOS  21 

The  larger  part  of  this  balance  will  be  required  to  pay  for  the  com- 
pletion of  engines,  &c.,  for  monitors  Puritan,  Terror,  and  Aniphilrite, 
now  under  contract. 

GENERAL   OPERATIONS   OF   THE   BUREAU. 

The  following  table  will  exhibit  the  diaracter  and  cost,  for  labor  and 
materials,  of  the  work  done  under  cognizance  of  this  Bureau  for  the  fis- 
cal year  ending  June  30,  1884,  upou  the  machinery,  boilers,  &c.^  with 
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outfits,  stores,  &c.,  of  naval  vessols,  and  tlie  expenditures  for  mainte- 
nance, &c.,  at  tlic  several  navy-jards  and  stations : 


Name  of  Te«s«l. 


Adams 3(1. 


Bate. 


A  jnx Iron-clad 

Alarm ,  'I'orpf do-ram. 

Alert 3d 


Allianco 3d 


Amphitrite '  Tron-cla^l . 

Bnwkhn j  2d 

<.^aii;*udaigaa !  2d 

CaUlpa Tug 


bSl?rrr;.d    stores  and 
machiliery.       *»°^*^^«- 


Total. 


Co  aiwet i  Tnjt- 

Colomdn ]f»t.. 

UfNpatt-h 4ih.. 

Polphin ith  . 

RraeraM '  Tng 

Knierpriae nd.  . 

KsMtex 3d... 


Fortnne Tng. 

FniuLlin lat.. 

Oaleoa '  3d... 


Hartford 2d. 


Intrepid ,  Torpedo-ram . , 


Iroqnia i  3d. 

Jamestown 3d. 


Jaaon 

Juniata  .. 
Kean  rge 


Iron-clad. 

3d 

3d 


Lackawanna 2d  .. 

Lancaster 2d  .. 

Le.Tden ;  Tug 

Marion 3d  .. 

ICajrflower |  Tng 


Kiantonomoh Iron-clad 

Michigan |  4th 

Minneiwta )  lat 

Mohican 3d 


Monadnock Iron-clad 


Monocacy 3d 

! 

Mooongahela '  2d 


Montank Iron-clad 


Monterey 


Kahant.... 
Kfoitacket. 


Tng 


Iron-clad 
Iron-clad 


New  Hampshire  .    lat . 
NewTerk 1st. 


Nina 


Tng 


Nipsis 34  . 

Omaha |  2d  . 

Onward ;  4th 


$26,  840  70  I    $3,  073  50  i      $29,  923  35 


889  2G 
19,  fc73  75 


19,  581  98 

31.785  38 
90  (to 
41  48  ' 
2,  658  08 

4.  942  68 
713  05  ' 
597  60  , 

2,  (00  (»0  ! 
2(50  25 

74  97  I 

3,  740  93  I 

I 

1,490  16  ' 

530  10 

I 

24,  561  54 


707  07 
2,  800  40 
5,  291  78 


660  53 

i.osi^i  ; 

•  •  •  ■       •       •  I 

371  90  I 

1,  405  03 

72  1'3 

l,n40  10 

602  87 


I 


1,181  10 
1,953  73 


2,111  45 
5,  529  73 


5,991  90  I      2,071  87 


4,  031  60 

35  21 
3,  593  84 


626  18 

26  18 

3, 756  42 


595  62 

649  01 

254  35 

70, 100  57 

4,  218  10 

13,  808  08 

272  53 

1, 477  75 

82, 147  30 

36, 209  79 

34,720  31 

4, 761  74 

698  45 
10,  952  94 

209  54  , 
5,063  68 

401  73 
81, 458  58 

20,  582  50  ' 

I 

414  40  I 
26,820  18  ' 

61  15 


14  P6 
113  60 


1,(101  54 
5,  756  71 


2.452  64 
2,384  08 


3,389  92 

17  12 

1,066  82 


1,863  54 


108  80 
910  80 
795  34 


707  07 

3,  695  CO 

25,  165  53 


20,  248  51 

31,785  38 

1. 133  50 

41  48 

3,  029  98 

6,317  71 
785  28 
1,943  70 
2,  002  87 
200  25 
1,25't  07 
5,  094  06 

1,490  10 
2,0*1  55 

30,091  27 


8,  063  77 


4,031  CO 

50  07 
3, 707  44 


020  18 
1,  (t27  72 
9,513  13 


3, 048  26 

3,  033  09 
254  35 

70,100  57 

4,  218  19 

17, 198  00 

289  05 

2,544  57 

82, 147  30 

36, 209  79 

36, 583  85 

4,761  74 

698  45 
10,  952  04 

209  54 
5,063  68 

510  53 
81, 458  58 

21, 493  30 


b( 


1, 209  74 
26, 820  18 

61  15 


Remarks. 


New  VolUrs  neaily  com- 
pleted. 
Pres<  T\  ing  machinery. 
In  service. 

Stores    tor   Ihreo    years' 
cruise ;  new  boilers  com- 
pleted :  in  service. 
New  loileid  being  built; 

in  service. 
Contrac  for  machinery. 
In  service. 

PrcKerving  machinery. 
In  servire :     general*   re* 
pai's  made. 
Do. 
Slight  repairs  made. 
In  servile. 

Steam  Irtii nth  and  stores. 
In  service. 

Do. 
In    service :    general    re- 
pairs mt.de. 
Do. 
Receiving-ship,    Norfolk, 

Va. 
In  service  :    extensive  re- 
airs    to   engines     and 
oilers;  stoies  for  three 
,      years. 

I  In  service :    new    steam- 
launch  ;    blight   repairs 
!      made. 

'  Alterutions    and   repairs, 
being  mnde. 
Tn  service. 

In    service ;     repairs    t(V 
steam-launch  and  heat- 
ers. 
Preserving  machinery. 
In  service. 

In  service ;  general  repair* 
made;    stores    for   full 
cruise. 
In  service. 
In  service. 
In  service. 

New  boilers  completed. 
General     repairs      being 

made. 
General  repairs  made. 
In  service. 

Gunnery  training-ship. 
New  enirines  and  boilers 

being  built. 
Preparing  machinery  for 

launching  (contract). 
In    service:    new    boilers 

being  built. 
Preparing  as  a  store-ship 

at  Callao,  Peru. 
Preserving  machinery. 
In   service ;    new   boilers 

being  built. 
Preserving  machinery. 
In  service;   extensive  re- 
pairs made. 
In  service. 

New  boilers  nearly   com- 
pleted. 
In  service;   extensive  re- 
pairs and  changes  com- 
pleted. 
In  service. 

New  boilers  nearly  com- 
pleted. 
Store-ship  at  Callj;o,  Pern. 


180 


REPORT  OF  THE  SECRETARY  OF  THE  NAVY. 


Name  of  vesBel. 


Ossipee. 


OunaUska 
Palos 


Rat€. 


I     Engines,     ,  stores  and 
;  boilers,  and  ;     onrS^ 
macliinery.  i     ""'"**• 


3d 1    $151,951  75 


Schooner 
4th 


Passaic 

Pawnee. 

Pensacola 

Pilgrim. 

PinU 

Powhatan 


Puritan Iron-clad 

Quinnebaug ,  3d 


Banger 3d... 

Rescue i  Tug. 

Richmond 2d . . . 


Rocket ,  Tug. 


Saratoga 3d. 

Shawmut '■  3d. 

Shenandoah i  2d. 


Snowdrop i  Tug, 


Spoodwoil 


Standish. 
Swatara  . 


Tug. 

Tug. 
3d... 


Tallapoosa !  ith . 

Tennessee Ist. 


Terror ,  Iron-clad . . 

Trenton '  2d 


Triana !  Tug. 

Vandttlia ;  2d... 


Vermont '  2d., 

I 
Wabash [  Ist. 

Wai-husett 1  3d. 

Worcester >  2d. 

Wyandotte '  2d. 


Wyoming. 
Yantic 


Total 


3d. 
3d. 


613  37 
6,271  55 

87  38 

52  83 

318  17 

67  41 

3,864  63 

16, 226  56 

324. 540  73 
29, 937  46 


2,407  36 

40  36 

1,509  74 

7, 732  76 

42  63 

130  80 

15,  926  10 


549  77 
2, 820  99 

4  60 
9, 300  37 

4,  047  71 
4,  630  46 

52, 178  10 
11,  593  84 


1.540  60 
7,  568  80 

643  99 

97  81 

398  63 

88  58 
74  29 

571  20 
10,  959  32 


$7,  587  13 


226  74 
838  81 


1, 409  28 

^    153  53 

1, 636  57 

5,  346  31 


4, 783  18 
856  19 

1,831  99 
705  91 

9, 433  03 


54  74 
1.  444  45  ' 


4,  071  71 

4. 139  52 

5.  752  23 


11, 9:^5  98 


243  61 
857  43 


Total 


Remarks. 


$159, 538  88 


840  II 
7, 110  36 

87  38 

52  83 

1, 727  46 

220  94 

5,501  20 

21, 572  87 

324, 540  73 
34,720  64 


3,263  55 

40  36 

3, 341  73 

8,438  67 

42  63 

130  80 

25,  359  13 


604  51 
4,  265  44 

4  60 
13, 372  08 

8. 187  23 
10, 382  69 

62, 178  10 
23, 519  82 


1, 784  21 
8,426  23 


1, 000  70 


83  62 

727  61 

893  21  1 

991  02 

459  72  ' 
.......  1 

858  35 

88  58 

327  61 

401  90 

571  20 
11,960  02 


In  service:  new  boUen 
completea  and  repairs 
made ;  stores  for  3  years' 
cruise. 

In  service. 

In  service ;  general  repairs 
made. 

Preserving  machinery. 

Repairs  to  steam-ljiiancb. 

In  service. 

In  service. 

In  service;  repairs  made. 

In  service ;  repairs  to  en- 
gines and  boilers  made. 

Contract  for  machinery. 

In  service;  extensive  re- 
pairs to  machinery : 
stores  for  full  cmise. 

In  service;  repairs. 

In  service. 

In  service;  repairs  and 
new  tabes. 

In  service;  new  boilers 
being  built. 

In  service. 

Preserving  maobinery. 

In  service :  repairs  to  en- 
gines  and  boaers ;  stores 
ibr  three  years*  cniise. 

Removing  machinery. 

In  service;  general  repairs 
made. 

In  service. 

In  service:  general  repairs 
to  machinery. 

General  repairs. 

In  service;  general  re- 
pairs. 

Contract  for  machinery. 

In  service;  general  repairs: 
stores  for  three  3'ears' 
cruise. 

In  service;  repairs. 

In  service;  new  boilers 
l>eing  built. 

Receiving-ship  at  Kew 
York  yard. 

Receiving-ship  at  Boston 
yard. 

In  service. 

Preserving  maohinwry. 

Receiving-ship  at  Wash- 
ington yard. 

Repairs  to  boilers. 

In  service ;  extensive  re- 
pairs to  machinery. 


1,  226. 426  49     116, 164  76  <  1,  342,  591  25 


Expenditures  at  navy-yards  and  stations  not  included  in  the  amount  expended  on  naval 

rensels. 


Navy -J  ards. 


I  Yard  expenses.   Miscellaneous. 


Portsmouth,  N.  H  . . 

Boston.  Mass 

Brooklyn,  N.Y 

Lj'RPuh  Island,  Pa  . 
Washington,  D.  C  . . 

Nurtolk  Va 

Pi*n»ac<'la,  Fla 

Mare  Island.  Cal  ... 
New  London,  Conn 

Key  West.  Fla 

Foreign  stations  — 


Total 


$26. 462  48 
17, 840  75 
58,  857  37 
15.  747  60 
24,  030  56 
81,  904  69 

4,  453  75 

57,  342  67 

972  49 

1,784  11 


289,  396  47 


$1. 705  12 


49, 022  88 

1, 469  22 

31,335  18 

655  06 

727  56 

2,484  71 


551  59 
3, 131  16 


91,082  48 


Total. 


$28.187  60 

17, 840  n 

107,880  tf 

17,216  81 

66,865  74 

82,560  75 

8,181  81 

50,827  88 

872  48 

2,885  70 

8,181  16 


880.478  85 
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NAVY-YARDS. 

lu  relation  to  the  coudition  of  the  departments  under  cognizance  of 
this  Bnreaa  at  the  several  navy-yards  it  is  scarcely  necessary  tx)  do  more 
than  to  call  attention  to  the  very  thorough  and  complete  report  of  the 
Commission  on  Navy-Yards;  dated  December  1, 1883,  and  printed  in  Sen-, 
ate  Ex:  Doc.  No.  55 j  Forty-eighth  Congress,  first  session. 

The  Bureauwould,  however,  emphasize  their  recommendation  for  anew 
boiler-shop  at  the  New  York  navy-yard,  as  the  building  now  used  for 
the  purpose  is  not  large  enough  to  accommodate  the  work,  and  it  is  so 
constructed  that  the  machine  >  tools  necessary  to  the  expeditious  and 
economical  construction  of  steam-boilers  cannot  be  erected  there. 

In  this  connection  it  is  proper  to  state  that  the  floating  derrick,  one 
of  the  most  useful  and  necessary  appendages  of  the  New  York  navy- 
yard,  is  in  need  of  extensive  repairs.  Being  constructed  of  wood  and 
very  old,  it  is  not  thought  advisable  to  make  any  considerable  outlay 
apon  the  hull,  but  it  is  proposed  to  rebuild  the  same  of  iron  as  soon  as 
practicable,  for  which  plans  and  estimates  are  now  being  prepared. 

The  Bureau  takes  pleasure  in  calling  attention  to  the  gratifying  re- 
sults from  its  efforts,  referred  to  in  the  report  of  my  predecessor,  to 
carry  into  practical  effect  the  suggestions  of  the  Navy- Yard  Commission, 
approved  and  ordered  by  you,  for  a  reduction  of  the  expenditures  at  the 
navy-yards  for  their  maintenance  and  organization  which  do  not  enter 
into  the  accounts  of  expenditure  upon  naval  vessels.  For  previous 
years  the  cost  of  this  maintenance  and  organization  under  this  Bureau 
was  about  38  per  cent,  of  the  total  expenditures  of  the  Bureau  for  a 
fiscal  year,  but  during  the  past  fiscal  year  this  was  reduced  to  about  22 
per  cent.  This  is  probably  as  low  a  percentage  as  can  be  maintained, 
having  due  regard  to  the  efficient  superintendence  of  the  work  done 
npon  steam  machinery  of  naval  vessels  at  navy-yards,  the  purchase  and 
preservation  of  tools  and  appliances  for  such  work,  and  the  adequacy 
of  the  clerical  force. 

The  Bureau  will  continue  to  carry  out  this  policy,  and  will  make  fur- 
ther reductions  wherever  it  can  be  shown  to  be  for  the  best  interests  of 
the  Government. 

PRESENT  CONDITION  OF  MACHINERY  OF  NAVAL   VESSELS,  WITH  THE 

WORK  REQUIRED   ON  EACH. 

The  following  will  show  the  present  condition  and  the  work  required 
to  be  done  to  the  machinery  of  naval  vessels  to  fit  them  for  eflBcient  sea- 
service,  according  to  latest  reports,  with  an  approximate  estimate  of  the 
cost  of  the  same : 

Adams  (3d  rate). — At  Mare  Island  navy  yard,  undergoing  general 
overhauling  and  repair  of  engines,  with  new  crank-shaft  and  new  boil- 
ers to  be  completed  and  put  in.    ($35,000.) 

Alliance  (3d  rate). — In  service.  In  fair  condition,  but  will  shortly 
have  to  be  generally  overhauled  and  repaired,  with  new  boilers  com- 
pleted and  put  in.  These  boilers  are  in  progress  of  construction  at  the 
rforfolk  navy-yard  (material  all  on  hand).     ($60,000.) 

Alert  (3d  rate). — In  service.    In  good  condition. 

Ajax  (iron-clad). — In  good  state  of  preservation.  Would  have  to  be 
repaired  with  new  boilers  for  sea-service.     ($40,000.) 

Alarm  (torpedo  ram). — In  fair  condition. 

Brooklyn  (2d  rate). — General  overhauling  and  repair,  &c.     ($10,000.) 

Oatalpa  (tag). — In  service.    Ordinary  repairs.    ($2,000.) 
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Canonicus  (ironclad). — In  good  state  of  preservation.  Would  have 
to  be  repaired,  with  new  boilers,  for  sea-service.    ($40,000.) 

Gamaiiche  (iron-clad). — Well  preserved.  Could  be  made  ready  for  sea- 
service  at  small  cost.     ($2,000.) 

CatsMll  (ironclad). — Well  preserved.  Could  be  made  read^^  for  sea- 
service  at  small  cost.    ($2,000.) 

Cohasset  (tug). — In  service.    In  good  condition. 

Despatch  (4tli  rate). — In  service.    In  good  condition. 

Enterprise  (3d  late). — In  service.     In  good  condition. 

Essex  (3d  rate). — Will  shortly  require  general  overhauling  and  rei)air 
of  engines;  new  boilers  (material  on  hand)  completed  and  pat  in. 
($55,000). 

Fortune  (tug). — Repairs,  with  new  boilers,  to  be  completed  at  the  Nor- 
folk navy-.yard.     ($3,000.) 

FranMin  (1st  rate). — Eequires  new  boilers  fnow  on  hand)  to  be  put 
in,  and  machinery  thoroughly  overhauled  ana  repaired,  to  fit  for  sea- 
service.    ($30,000.) 

Galena  (3d  rate).  In  service.  In  fair  condition.  Will  soon  require 
new  boilers     ($65,000.) 

Hartford  (2d  rate). — In  service.     In  good  condition. 

Iroquois  (3d  rate). — In  service.    In  fair  condition. 

Intrepid  (torpedo-ram). — Undergoing  alterations  at  New  York  navy- 
yard  to  lit  her  lor  a  gunboat.     ($14,000.) 

Jason  (iron-clad). — Well  preserved.    To  prepare  for  service.    ($2,000.) 

Juniata  (3d  rate). — In  service.    In  good  condition. 

Kearsarge  (3d  rate). — In  service.     In  fair  condition. 

Lackatcanna  (2d  rate). — In  service.  In  very  poor  condition.  Will  soon 
need  to  be  repaired,  with  new  boilers.    ($75,000.) 

Lancaster  (2d  rate). — In  service.    In  fair  condition. 

Lehigh  (iron-clad). — In  fair  state  of  preservation.  To  make  ready  for 
service.     ($3,000.) 

Leyden  (tug). — In  service.  Usual  repairs  incident  to  continuous  serv- 
ice.    (82,000.) 

Marion  (3d  rate). — Has  had  thorough  overhauling  and  repair,  with 
new  boilers,  nearly  completed,  at  Portsmouth  (N.  H.)  navy-yard;  will 
then  be  efficient  for  sea-service  for  several  years. 

Mahopac  (ironclad). — In  good  state  of  preservation.  To  fit  for  serv- 
ice.    ($3,000.) 

Manhattan  (ironclad). — In  fair  state  of  preservation.  To  fit  for  serv- 
ice.   ($4,000.) 

Mayflower  (tug). — In  service. 

Michiijan  (4th  rate). — In  service.  Should  have  thorough  overhauling 
and  repair,  with  new  boilers.     ($25,000.) 

Minnesota  (1st  rate). — Requires  extensive  repairs  and  new  boilers. 
To  fit  for  sea-service.    ($75,000.) 

Mohican  (3d  rate). — Work  on  new  com))Ound  machinery  nearly  com- 
pleted at  Mare  Island  navy-yard.    ($5,000.) 

Monocacy  (3d  rate). — In  service.  Engines  in  good  condition.  Boilers 
to  be  replaced  by  ])artially  completed  boilers  sent  from  Mare  Island 
navy -yard  to  the  Asiatic  Station,  to  be  put  in  at  Shanghai.    ($20,000.) 

Montauk  (iron-clad). — In  good  condition.  Ready  for  service.  Stores 
and  outfit.     ($2,000.) 

Monterey  (tug).— In  service.  Repairs  incident  to  continuous  service. 
($2,000.) 

Nahant  (iron-clad). — Well  preserved.  Ready  for  service.  Stores  and 
outfit.     ($2,000.) 


REPORT  OF  THE  SECRETARY  OF  THE  NAVY.       183 

Nantucket  (ironclad). — In  good  condition.  Eeady  for  service.  Stores 
and  outfit.    ($2,000.) 

Xeio  Y\yrh  (1st  rate). — Eeqaires  new  machinery  and  new  boilers  (now 
on  hand),  to  be  erected  on  board  the  vessel  at  the  New  York  uavv-yard. 
<$60,0(K).) 

Kipsic  (3d  rate). — In  service.    In  good  condition. 

Nina  (tug). — In  service.    In  good  condition. 

(hnaha  (2d  rate). — Thorough  overhauling  and  repairs,  with  new  boil- 
ers, just  completed  at  the  Portsmouth  (N.  H.)  navy -yard. 

Oimpee  (3d  rate). — In  service.    In  good  condition. 

Palos  (4th  rate). — In  service.     In  fair  condition. 

Passaic  (iron-clad). — In  good  condition. 

Pensacota-  (2d  rate). — Undergoing  thorough  overhauling  and  repair  at 
the  Norfolk  navy-yard.     ($30,000.) 

Pilgrim  (tug). — In  service.  Repairs  incident  to  continuous  service. 
($1,000). 

Pinta  (tug). — In  service.    In  good  condition. 

Powhatan  (2d  rate). — In  service.  Boilers  in  bad  condition.  Requires 
thorough  overhauling  and  repairs,  with  new  boilers  (material  on  hand). 
($60,000.) 

Quinnehaug  (3d  rate). — In  service.  Boilers  in  poor  condition.  Will 
shortiv  require  to  be  thoroughly'  overhauled  and  repaired,  with  new 
boilers.    ($75,000.) 

Ranger  (3d  rate). — In  service.    In  fair  condition. 

Rescue  (tug).— JSmall  repairs  required.     ($500.) 

Richmond  (2d  rate). — In  service.  Requires  general  ov^erhauliijg  and 
repairs,  with  new  boilers.     ($45,000.) 

Rocket  (tug). — In  service.     In  good  condition. 

Saugus  (iron-clad). — Requires  new  boilers  and  machinery  repaired  to 
at  for  service.     ($40,000.) 

Shenandoah  (2d  rate). — In  service.     In  good  condition. 

Speedtcell  (tug). — In  service.  In  good  condition.  Repairs  incident  to 
continuous  service.    ($3,000.) 

Standish  (tug). — In  service.     In  good  condition. 

Swatara  (3d  rate). — In  service.  Will  soon  hav^e  to  be  generally  over- 
hauled and  repaired,  with  new  boilers.  Boilers  being  constructed. 
($4(»,000.) 

Tallapoosa  (4th  rmte). — Will  require  to  have  engines,  &c.,  overhauled 
and  put  in  order.    ($5,000.) 

Tennessee  (1st  rate). — In  service,  but  undergoing  repair  at  the  New 
York  navv-yard.  Should  soon  have  thorough  overhauling  and  repairs, 
with  new  boilers.     ($85,000.) 

Trenton  (2d  rate).— In  service.    In  good  condition. 

Triana  (tug). — Requires  thorough  repair  and  new  boilers.    ($15,000.) 

Vandalia  (2d  rate). — Being  thoroughly  overhauled  and  repaired,  with 
new  boilers  put  in,  at  the  Portsmouth  (N.  H.)  navy-yard.     ($30,000.) 

Wachusett  (3d  rate). — In  service.  Requires  thorough  overhauling  and 
repairs,  with  new  boilers.    ($75,000.) 

Wabiish  (Ist  rate). — Requires  to  be  thoroughly  overhauled  and  re- 
paired, with  new  boilers  (now  on  hand),  ($30,000),  to  fit  for  sea-service. 

Wyandotte  (ironclad). — Ready  for  service. 

Yantic  (3d  rate). — In  service.    In  good  condition. 

DOUBLE-TUURBTED   MONITORS. 

Miantonomoh  (3d  rate). — In  good  condition. 

AmphitritCj  Puritanj  Terror  (3d  rates). — Work  progressing  satisfac- 
torily under  contracts  for  completion  of  the  machinery,  &c. 
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Monadnock  (3d  rate). — Boilers  completed  at  Mare  Island  oavy-yard. 
To  build  engines  and  fit  for  sea-service.    ($210,000.) 

U.  S.   S.  NEW  YORK. 

I  beg  to  call  particular  attention  to  the  U.  S.  S.  New  York,  now  upon 
the  stocks,  partially  completed,  at  the  New  York  navy-yard.  While  it 
would  probably  not  have  been  judicious  to  begin  the  construction  of  such 
a  vessel  in  the  present  progress  of  improvement  in  naval  architecture, 
yet  it  is  certainly  a  wise  and  economical  measure  to  complete  what 
would  be  really  a  desirable  vessel  for  our  Navy  in  its  present  condition, 
in  value  far  beyond  the  comparatively  small  amount  now  necessary  to 
finish  her.  The  engines,  boilers,  &c.,  are  now  on  hand,  and  only  re- 
quire to  be  erected  and  connected  on  board.  If  they  are  not  used  in  her 
they  will  probably  have  to  be  sacrificed,  as  they  are  not  adapted  lor 
use  in  any  vessel  which  the  Department  possesses  or  would  now  build. 

PERSONNEL  OF  THE  ENGINEER  CORPS. 

I  desire  particularly  to  call  attention  to  the  inadequate  numbers  of 
passed  assistant  and  assistant  engineers,  as  provided  by  law,  viz,  60  of 
the  former  and  40  of  the  latter. 

The  diflBculties  arising  from  this  source  become  steadily  more  embar- 
rassing; and  as  vessels  of  large  power  are  being  built,  with  the  pros- 
pect of  others  to  be  constructed  in  the  near  future,  these  officers,  who 
have  already  had  their  fair  percentage  of  sea  duty,  must  be  ordered  to 
sea  at  shorter  intervals  than  the  customs  of  the  service  exact  for  officers 
of  equal  age  in  other  branches. 

In  September  of  this  year,  there  were  166  officers  of  these  grades,  of 
whom  85  were  attached  to  vessels  in  commission.  There  were  33  on 
shore  duty,  and  19  at  the  Naval  Academy  and  teaching  mechanical  en- 
gineering at  colleges,  ai)pareijtly  leaving  29  for  reliefs,  &c.  But  of  this 
latter  number,  4  were  sick,  4  morp  on  sick  leave,  and  6  on  leave  of  ab- 
sence, really  leaving  only  15  awaiting  orders  and  available  for  all  con- 
tingencies. For  the  number  of  vessels  in  commission  at  the  present 
time,  the  efficient  officering  of  the  engine  department  requires  at  least 
80  passed  assistant  and  assistant  engineers.  To  keep  this  number  afloat 
without  an  undue  i)ercentage  of  sea  service  will  require  an  increase  in 
the  number  allowed  by  law  to  at  least  160,  which  I  earnestly  but  respec^ 
fully  recommend. 

Another  reason  for  (his  recommendation  is,  that  the  present  system 
of  education  at  the  Naval  Academy  (according  to  which  all  the  cadets 
are  taught  the  same  branches,  irrespective  of  the  duties  to  which  their 
corps  selections  will  call  them)  can  never  make  them  efficient  special- 
ists ;  and,  in  the  inevitable  absence  of  specially  trained  assistant  engi- 
neers, the  number  of  this  grade  should  be  increased,  so  that  the  juniors, 
with  general  nautical  knowledge,  ujny  be  sent  to  sea  in  company  with 
older  men  of  their  grade,  whose  experience  and  education  better  fit 
them  for  their  duties,  and  from  whom  the  juniors  may  learn  more  of 
their  particular  profession. 

PASSED  ASSISTANT  ENGINEERS. 

Eloquent  reference  has  frecjuently  been  made  by  my  predecessors 
and  by  several  honorable  Secretaries  of  the  J^avy  to  the  peculiar  hard- 
ships under  which  the  passed  assistant  engineers  labor  in  consequence 
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of  their  delayed  promotioD.  The  justice  of  their  request  to  Congress  for 
a  slight  quinqueDnial  increase  of  pay  as  a  partial  compensation  becomes 
every  year  more  apparent,  and  I  most  earnestly  recommend  their  claim. 

ESTIMATES   OF  APPROPRIATIONS. 

I  have  the  honor  to  submit  herewith  the  annual  estimate  of  this  Bu- 
reau for  the  fiscal  year  ending  June  30,  1886. 

The  small  sum  for  printing  which  I  have  added  to  the  ordinary  esti- 
mates is  for  the  purpose  of  continuing  the  publication  of  such  reports 
made  by  experimental  boards  appointed  by  the  Bureau  as  contain  in- 
formation of  interest  to  the  engineering  profession. 

This  experimental  work  is  ordinarily  done  without  expense  to  the 
Government,  at  the  cost  of  the  persons  desiring  devices  or  methods 
tested.  It  is  conducted  on  a  scale  sufficiently  large  to  give  results 
directly  applicable  in  practice.  The  data  is  original  and  often  valuable 
in  illustrating  some  mooted  point  in.  engineering.  The  publication  of 
it  ba8  been  very  acceptable  to  the  profession,  and  the  several  issues 
have  been  sought  for  with  such  eagerness  that  the  numbers  of  most  of 
them  are  exhausted. 

I  veqtare  to  hope,  in  the  interests  of  the  profession,  which  this  Bu- 
reau in  some  measure  represents,  that  this  moderate  request  may  be 
granted. 

Very  respectfully, 

CHAS.  H.  LORING, 

Chief  of  Bureau. 

Hon.  William  E.  Chandler, 

Secretary  of  the  Navy, 


E$timmte$  of  approprialions  required  for  the  service  of  the  fiscal  year  ending  June  30,  1886, 

by  the  Bureau  of  Steam  Engineering,  Navy  Department, 


Detailed  objects  of  expenditure,  and  explanations. 


HALARIR8. 

Chief  clerk,  .Inly  7.  1884 

To  increase  the  aalanr  \o  make  it  eqnal  to  the  pay  of  the  chief  clerks  of 
the  other  offices  of  the  Executive  Departments,  viz,  $2,^50  (submit- 


ted) 


Chief  dnuKhtsman,  July  7,  1884  

Aadstftnt  drauKbtsman,  July  7,  1884 

One  assistant  drauKhtsman  (submitted) 

(hie  assistant  draughtsman  (submitted) 

One  clerk  of  class  two.  July  7, 1884   

To  promote  to  class  three,  as  the  duties  performed  are  as  important  as 
those  to  which  clerks  of  class  three  aio  appointed  in  the  other  Bureaus 

and  Executive  Departments  (submitted)    

One  clerk  of  class  one.  July  7, 1884 

To  promote  to  class  two,  as  the  duties  performed  by  this  clerk  are  as  im- 
portant as  those  to  which  clerks  of  class  three  are  appointed  in  the 

other  Bureaus  and  Executive  Departments  (submitted) 

One  clerk  of  class  one,  July  7, 1884 

One  clerk.  July  7.1884 

One  assistant  messenger,  July  7, 1884 

Two  laborera,  July  7, 1884 


1 

Estimated  amount ' 

which  will  be  re-  • 

3uired   for  each 
etailed  object  of  1 
expenditure. 

1 

;  Amount  appropri- 
1    ated  for  the  cur- 
!    rent  fiscal  year, 
\    ending  June  30, 
■     1885.                        I 

$1,  800  00 

$1,  800  00 

450  00 

2,250  00 
1, 400  00 

2,  250  00 
1,400  00 

1,200  00 

1,000  00 

1, 400  00 

1, 400  00 

200  GO 

1,  200  00 

1,200  00 

200  00 

1,  200  00 

1,  200  00 

1,000  00 

1,000  00 

720  00 

720  00 

1,320  00 

1,320  00 

15, 340  00 

12,290  00 
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Estimates  of  appropHations  required  for  the  service,  tf'O. — Continaed. 


Detailed  objects  of  expenditure,  aud  explanatiuns. 


CONTIXOKST. 

For  stationery  and  miscellaneous  items,  July  7, 1884 

I'RINTINU. 

For  printing  reports  on  valuable  experiments  made  by  boards  of  United 
States  naval  engineer  oflicers  (submitted) 


CIVIL  B8TABL18HMKNT. 

PortHmoutb,  N.  H.,  navv-yard  : 

One  clerk  to  cbief  en{]^neer $1,400  00 

One  store  clerk 1,300  00 

Bofttou,  Mass.,  navy-yard 


One  clerk  to  chief  engineer 1, 400  00 

Brooklyn.  N.  Y.,  navy-yanl:  

One  cierk  to  chief  engineer 1, 400  00 

One  store  clerk 1, 300  00 

Leatrue  Island.  Pa.,  navy-yai'd; 


H 


—  ( 


$1, 500  00' 


1.000  00 


One  clerk  to  chief  engineer  1, 400  00 

Washington,  1).  C.  navy-yard 


Oneclt'rk  tochiff  engineer 1,400  00 

One  store  clerk 1,300  00 

Norfolk.  Vs.,  navv-yard 


( )ne  clerk  to  chief  engineer 1, 400  00 

One  Mtoi  e  clerk 1. 300  00 

Pensucola,  Flu.,  navy -yard 


One  writer  1,017  25 

Mare  Inland.  Cal.,  navy-yard: 


( )ne  clerk  to  chief  engineer 1, 400  00 

One  store  elerk 1, 300  00 


2.700  00 
1.400  00 

2.700  00 
1, 400  00 


2,700  00 

2,700  00 
1, 017  25 

2,700  00 


8TRAM  MACHIXRUY. 

Kepairs,  roni]>letion,  and  preservation  of  machinery  and  boilois,  includ- 
ing steam  steeiers.  steam  capstans,  steam  windlasses.  &c.,  in  vessels 
on  the  Htocks,  in  ordinary,  &.C.;  purchase  and  preservation  of  all  mate- 
rials and  stores ;  purchase,  fitting,  and  repairs  of  machinery  and  tools 
in  the  navy-yards  and  stations;  wear,  tear,  and  repair  of  machiner3' 
aud  boilers  of  naval  vessels :  incidental  expenses  for  naval  vessels,  yards, 
and  Bureau,  such  as  foreign  postages,  telegrams,  advertising,  freights, 
&(•..  JulvT,  1884 ; 

CONTINCJKNT. 

Drawing  materials,  instruments,  <&c.,  for  the  draugh  ting-rooms,  July  7, 1884. 

INCKKA8K  OF  THE  NAVY. 

For  steam  machinery,  boilers,  and  all  the  necessary  fittings  for — 

One  cruiser  of  4.500  tons  (submitted) ". 

<  )ue  cnisier  of  3. 100  tons  (submitted) 

One  dispatch  vessel  of  1,  500  tons  (submitted)  

Two  heavily-armed  gunboats  of  1,500  tons  each,  $165,  000  each  (sub- 
mitted)   

Oue  light  gunboat  of  750  t^ns  (submitted) 

Oue  gunboat  of  900  tons  (submitted) 

Oue  steel  ram  (submitted) 

One  cruising  torpedo-boat  (submitted) 

Two  harbor  toq)edo-boats,  $12,000  each  (submitted) 

One  armored  ves.sel  of  8,500  tons 


17, 317  25  , 


1, 000, 000  00 


1,000  00 


Steam  marhinerv  for  two  auxiliar}'  steam  barks  for  the  Training  Squad- 
ron (submitte<l) 

For  completion  of  (partly  completed)  new  machinery,  boilers,  &c.,  for  U. 
S.  S.  2s  ew  York,  at  Xew  York  uavy-yi 


:ard  (submitted) 


For  completion  aud  erection  of  engines,  &c. :  connect  with  boilers  and 
make  readv  for  sea  service  on  IT.  S.  S.  Monadnock,  at  San  Francisco.  Cal. 
(submitted) 


350,000  00 
260,000  00 
175,000  00  , 

330. 000  00  ' 
77,000  00  ; 
90,000  00 

500.000  00 
15,000  00 
24,  000  00  , 

700, 000  00 


2, 521. 000  00 


20.000  09 


65.000  00 


206,000  00 


£••5 

«S  u  a  — 

o  o  0^2 
S  «  EG,- 


(t) 


tS^OOOM 


500,000  01 


500  01 


'  Appropriated  under  '•  Secretary's  ofliee." 


t  Act  approved  July  7, 1884. 


Navy  Department, 
Bureau  of  Provisions  and  Clothing, 

Washifigtofij  1).  C,  November  10,  1884. 

Sib  :  I  have  the  honor  to  submit  a  report  of  the  operations  of  this 
Sarean  for  the  fiscal  year  ended  June  30, 1884. 

tiTATEMEXT  OF  APPROPRIATION  PROVISIONS  FOR  1883-*84. 

Amoout  appropriated  for  the  year $1, 100, 000  00 

Anioant  traosH^rred  fniui  the  uppropriatioD  provisions  U^ 
ffeneral  account  of  ad\auce8  ou  account  of  expenditurcM 
by  pay  officers  abroad  during  the  year ;j^780, 456  06 

Amoant  expended  bv  the  Bureau,  as  per  requisition 319,267  40 

1,099,723  46 

Balance  of  ajipropriutiou  on  hand  at  this  date 276  54 

Oeneral  account  of  ]>rovi8ion8  received  and  expended  for  188;W84  : 

Amount  appropriated 1, 100, 000  00 

Amount  received  for  pmvisions  issued  to  officers*  messes 5,  OtW  83 

1.105,068  83 

Amount  expended  by  pay  officers  abroad  : 

For  commuted  rations  to  officers S88, 218  00 

For  commuted  rations  to  crews 380, 130  90 

For  commuted  rations  to  marines 38, 389  20 

For  pntvisions  purchased  (including  water) , . .  309, 895  67 

Freight  on  provisions,  labor,  and  expenses  of  store- 

hoiwes 9,030  71 

Total  amount  expended  by  pay  officers  abroad 825, 664  48 

Auoant  expended  by  Bureau: 

For  commute<l  rations  to  officers 26, 342  70 

For  commuted  rations  to  crews 4, 179  00 

For  provisions  purchased  (including  water) 213, 875  71 

Freight  on  provisions,  labor,  and  expenses  of  store- 
houses   74,869  99 

Total  amoant  expended  by  Bureau 319, 267  40 

Amount  of  commuted  rations  stopped  on  account  of  sick  in 

hoApital  and  credited  to  the  hospital  fund 13, 421  10 

Amonnt  due  on  contract 6,510  00 

19,931  10 

Total  amount  expended  under  provisions 1. 164,  P62  98 

Total  amount  appropriated  and  received 1, 105,068  83 

Deficiency  for  ld8^'84,  overpayment  from  general  account  of  advances.  59, 794  15 

Total  expense  on  provision  account,  including  balances  expended  aud 
estimated  losses : 
For  commutation  of  rations : 

To  officers,  paid  by  pay  officers  abroad $88, 218  00 

To  officers,  paid  by  Barean 26,342  70 

Total  for  381,869  rations,  at  30  cents 114,^  70 
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Total  expense  on  provision  aocoant,  &c, — Continued. 

To  enlist'Od  men,  paid  by  pay  officers  abroad   $380, 130  90 

To  enlisted  men,  paid  by  Bureau 4, 179  00 

To.marines,  paid  .by  pay  officers  abroad 38, 389  20 

To  crews  and  marines,  total  for  1,408,997  rations,  at  30  cents $4^ 

Amount  credited  to  hospital  fund  on  account  of  sick  in  hospitals, 
44, 737  rations,  at  30  cents 13 

Total  amount  paid  for  1,835,603  rations 550,6 

Cost  of  rations  in  kind  issued  to  enlisted  men  and  marines,  1,876,545 

rations,  at  30.9245  cents  each 580,3 

Loss  on  rations  issued,  5  per  ceut.  on  $580,312.33  (estimated) 29,0 

Amount  paid  for  water  purchased  for  cooking  and  drinking 13,6 

Amouut  paid  for  freight,  labor,  and  expenses  of  inspections  and  store- 
houses   83, 


Total  expense  on  provision  account 1, 257, 


CLOTHING  FUND. 

Balance  on  hand  July  1,  1883 344,5 

Amount  transferred  from  general  account  of  advances  to  the  clothing 
fund,  on  account  of  issues  on  board  ships  during  the  fiscal  years 

1882-^83  and  l88:j-»84 293,1 

Amount  received  from  sales  of  clothing 6J 

Total  amount  received  under  clothing 643,' 

Amouut  transferred  from  the  clothing  fund  to  general 
account  of  advances,  on  account  of  purchases  oy  pay 
officers  during  the  fiscal  years  1882-'83  and  1883-'84 $9,259  78 

Amount  expended  by  the  Bureau,  as  per  requisitions 171, 809  75 

Total  amount  expended 181, 

Balance  on  hand  July  1,  1884 462 

Amount  transferred  up  to  this  date  from  the  clothing  fund 
to  general  account  of  advances,  on  account  of  purchases 
abroad  during  the  fiscal  year  l8h3-*84 |9,056  55 

Cost  of  clothing  issued  on  board  ships  during  the  fiscal 

yearl883-'84 246,406  07 

255, 

Cost  of  clothing  purchased  by  pay  officers  abroad  and  paid 
for  from  general  account  of  advances  during  the  fiscal 
year  1883-^84 9,704  90 

Amouut  transferred  up  to  this  date  from  general  account 
of  advances  to  the  clothing  fund,  ou  account  of  issues  on 

board  ships  during  the  fiscal  year  1883-^84 230, 671  33 

240, 

Balance  due  the  clothing  fund  at  this  date  on  account  of  the  fiscal  year 

1883-^84 15 

SMALL-STORES  FUND. 

Amount  transferred  up  to  this  date  from  the  small-stores  fund  to  gen- 
eral accouut  of  advances  on  account  of  purchases  abroad  during  the 
year 5, 

Cost  of  small  stores  issued  on  board  ships  during  the  year 78, 

Cost  of  small  stores  purchased  by  pay  officers  abroad,  and 
paid  for  from  general  account  of  advances,  during  the 
year $0,708  03 

Amount  transferred,  up  to  this  date,  from  general  account 
of  advances  to  the  small-stores  fund,  on  account  of  issues 
on  board  ships  during  the  year 72, 400  05 

79^ 

Balance  due  the  small-stores  fund,  at  this  date,  on  account  of  the  fiscal 
year  1883-^84 4, 
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APPROPRIATION  CONTINGENT. 

\moiint  appropriated $40,000  00 

Lmount  transferred  fh>in  the  appropriatioii  coDtingent  to 

Senend  account  of  advances,  on  account  of  expenditure^ 
y  pay  officers  abroad  during  the  year $6, 313  08 

aonnt  expended  by  Barean,  as  per  requisitions 32, 914  32 

39,227  40 

lance  on  hand  at  this  date 772  60 

CLOTHING. 

The  system  established  in  1879  for  the  manufacture  of  uniform  cloth- 
ing at  the  Kew  York  navy -yard  has  been  much  improved  during  the 
past  year,  under  the  immediate  supervision  of  Paymaster  G.  H.  Read, 
U.  S/N.,  resulting  in  the  production  of  better  fitting  and  more  perfectly 
made  garments,  in  the  reduction  of  the  cost  of  uniforms  for  otficers  and 
enlisted  men,  and  economy  in  Government  expenditures. 

Some  of  the  advantages  of  the  present  system  of  manufacture  are  the 
following : 

The  Government  makes  no  allowance  for  clothing,  yet  it  is  necessary 
for  the  Department  to  supply  uniform  clothing  and  material  of  regula- 
tion pattern  to  enlisted  men  or  officers  of  the  Navy,  as  they  may  be 
required. 

Each  officer  and  man  being  at  liberty  to  procure  his  uniform  outfit 
in  such  manner  as  he  may  prefer,  it  is  for  the  interest  of  each  to  pro- 
cure his  uniform  at  the  lowest  price  possible,  and,  as  there  is  no  com- 
pnlsioQ  to  purchase  from  the  Government,  the  inducements  to  draw 
clothing  from  the  Government  must  be  found  in  the  convenient  method 
(rf  sopply,  in  the  su])erior  quality  of  each  article  furnished,  and  its 
moderate  cost.  Otherwise,  if  the  articles  are  not  of  superior  quality, 
and  the  other  inducements  do  not  exist,  the  clothing  will,  to  a  great 
extent,  be  rejected,  deteriorate  from  age,  and  finally  be  condemned  and 
sold  as  unfit  for  issue,  at  great  loss. 

Such  was  the  experience  of  the  Department  under  the  former  system 
of  letting  out  the  work  of  manufacturing  uniforms  to  jobbers. 

The  saving  to  the  Government  and  the  advantage  to  the  service 
resulting  from  the  present  system  of  manufacture  warrant  the  Depart- 
ment in  perfecting  and  extending  it. 

PROVISIONS. 

The  Board  appointed  to  consider  various  questions  concerning  the 
Navy  ration  and  the  facilities  for  cooking  on  board  vessels  of  war  rec- 
ommended certain  changes,  similar  to  those  which  this  Bureau  has 
already  made  for  the  vessels  composing  the  training  squadron.  The 
subject  having  been  leferred  by  you  to  this  Bureau,  a  new  ration  table 
has  been  prepared,  embracing  a  number  of  articles  of  food  admissible 
under  the  law,  in  addition  to  those  at  present  in  use,  and  which  adds 
materially  to  the  variety  of  the  Navy  ration.  Most  of  these  additional 
articles  are  such  as  are  produced  in  this  country,  and  packed  for  pres- 
ervation in  a  peculiar  manner. 

The  importance  of  supplying  these  articles  for  sea  use  pei*fectly 
sound  and  of  good  quality  cannot  be  overestimated,  for  upon  them 
largely  depend  the  health  and  comfort  of  the  enlisted  men  in  the  Navy. 

To  secure  the  freshest  and  best  quality  of  this  class  of  goods  it  is  de- 
sirable to  procure  them  from  skilled  and  responsible  packers,  under  a 
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guarantee  that  they  will  keep  for  a  stipulated  length  of  time.    1 
embrace  sncli  articles  as  batter,  brawn,  canned  roast  beef,  mutton,  h; 
bacon,  canned  vegetables,  and  salt  fish,  and  other  articles  of  use 
character. 

To  maintain  such  a  ration  as  is  now  proposed,  the  class  of  arti 
mentioned  above  should  be  packed  in  the  United  States  especially  lor 
naval  use  and  supplied  to  our  foreign  squadrons  at  regular  inter 
of  two  or  three  months,  and  not  to  be  procure<l  abroad,  as  proviso 
are  procured  in  bulk,  except  in  case  of  necessity  and  always  for  ii 
diate  consumption. 

The  deterioration  and  condemnation  of  provisions  unfit  for  issnc  n 
largely  from  the  purchase  of  inferior  articles  abroad,  and  the  syst 
created  by  law  of  purchasing  yearly  supplies  under  contract.  The  sys- 
tem is  wasteful,  inconvenient,  and  expensive,  and  under  it  the  Govern- 
ment seldom  procures  these  supplies  direct  from  the  packers.  The 
advantage  of  procuring  supplies  direct  from  the  original  dealers,  or 
their  agents,  is  demonstrated  by  the  favorable  experience  of  the 
British  navy.  In  that  service  the  director  of  naval  supplies  procurw. 
at  his  discretion,  under  his  responsibility  to  the  British  Admiraltr, 
every  article  procurable  under  the  appropriation  for  supplies,  which 
amounts  to  £5,()()0,0()()  annually. 

The  law  requiring  the  purchase  of  provisions  from  the  lowest  bidder 
after  advertisement  is  not  well  adapted  to  the  procurement  of  canned 
l)rovisions.    Being  hermetically  sealed,  each  package  cannot  be 
si)ecte<l.    The  honesty  and  responsibility  of  the  packer  are,  therefore, 
the  best  guarantee  against  the  delivery  of  inferior  products.     All  pro- 
visions should  be  purchased,  not  periodically,  but  as  the  demauds  of 
the  service  re^piire.    There  can  be  no  reasonable  doubt  that,  if  greater 
latitude  in  the  methods  of  ])rocuring  provisions  for  our  Navy  shoold 
be  conceded  to  the  Navy  Department,  under  the  most  ligid  guards 
against  frauds  which  Congress  can  impose,  a  great  saving  to  the  Gov- 
ernment would  result,  and  better  and  fresher  food  be  provided  for 
enlisted  men  of  that  service.    These  remarks  apply  with  special  foree 
to  the  purchase  of  beans,  peas,  bacon,  ham,  tea,  molas^^es,  and  all  sim 
articles  of  food. 

That  provisions  may  be  furnished  in  proper  quantities  and  prop 
tions  for  our  scjuadrons  abroad,  capable  and  experienced  i)ay  oflH 
should  be  detailed  at  the  most  accessible  ports,  to  draw  from  the  Ui 
States  in  advance  such  stores  as  may  be  needed  for  the  squadn    s 
the  several  stations  for  the  period  of  three  months,  and  to  receive  ana 
distribute  them.    By  means  of  the  direct  and  rapid  modes  of  commoiii- 
cating  with  distant  ports  in  different  parts  of  the  world,  now  available, 
supplies  could  be  furnished  with  certainty  and  regularity  from  thto 
<jouiitry,  and  large  sums,  now  expended  abroad,  would  be  distributed 
among  our  own  merchants. 

The  means  of  preparing  and  cooking  food  on  board  our  vessels  of  ^ 
have  heretofore  been  inadecjuate.     The  method  of  cooking  has  been  1 
ited  almost  entirely  to  boiling.     The  cooks  have  been  unskillful,     lnc 
intervals  of  serving  meals  have  l)een  too  short.    While  dinner  has 
served  at  12  o'clocik  noon,  breakfast  has  been  served  at  8  o^clock  a.  id., 
and  su])per  at  4  o'clock  p.  m.,  leaving  an  interval  of  sixteen  hours  dur- 
ing which  enlisted  men  are  not  ])rovided  with  a  meal,  although  the  food 
supply  is  sullicient.    Dr.  Pavv  in  a  long  essay  on  practical  dietetics 
(1881)  uses  this  language:  "  Xext  to  the  (piantity  and  quality  of  food, 
attention  must  be  given  to  the  nuxle  of  taking  it.    That  the  food  should 
be  taken  with  regularity,  and  at  proper  periods,  is  almost  as  necessary 
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for  the  maiDtenance  of  health  and  a  vip^orous  state  of  the  enerfj^ies  as 
that  it  shoald  be  of  a  proper  nature  and  in  proper  quantity." 

Surgeon  Kershner,  U.  S.  N.,  in  his  report  to  the  Bureau  of  Medi- 
cine and  Surgery,  printed  in  1878,  calls  attention  to  the  following  in  re- 
ganl  to  the  manner  of  furnishing  meals  to  the  enlisted  men : 

1.  They  get  but  one  hot  and  sufficiently  varied  meal  a  day  (dinner). 

2.  They  get  a  cold  breakfast.  conKisting  of  but  a  single  food  element,  dry  bread. 
Fats  are  naturally  called  for  at  breakfast  to  start  the  machinery  of  digestion. 

3.  All  three  of  their  meals  are  crowded  into  about  nine  hours,  leaving  iifteen  hours 
of  fasting.  Growing  boys  should  be  fed  often,  and  the  younger  they  are  the  oftcner 
they  should  be  fed. 

4.  The  large  quantity  of  coffee  consumed  daily,  without  a  corresponding  supply  of 
solid  food  to  accompany  it,  is  likely  to  give  rise  to  atonic  dyspepsia. 

5.  Is  it  not  possible  to  improve  the  present  mode  of  cooking  the  ration,  so  that 
more  of  its  fatty  p;irts,  now  wasted  as  "slush,"  may  be  savid  as  food,  and  greater 
variety  in  form  bo  obtained  f  The  French  Navy  appears  to  have  met  with  fair  suc- 
cess in  this  direction. 

On  every  large  ship  of  war  an  experienced  baker  should  be  employed, 
and  means  should  be  provided  for  baking  breads  and  meats. 

The  pi*esent  practice  of  employing  enlisted  men,  entirely  ignorjint  of 
cooking,  to  act  as  cooks  for  separate  messes  should  be  abandoned,  and 
competent  men  for  that  special  duty  enlisted,  and  wages  commensurate 
irith  the  services  they  render  should  be  paid  from  the  ai)propriation 
**Pay  of  the  Navy." 

The  custom  of  commuting  a  ration  for  the  mess  cooks  or  c«aterers,  for 
their  individual  benefit,  is  not  only  unjust  to  the  rest  of  the  mess,  but 
18  not  warranted  by  law. 

The  ration  regulations  lately  issued  by  this  Bureau,  with  your  ap- 
proval, are  intended  to  change  some  of  these  practices,  but  the  subject 
18  one  of  sufficient  importance  to  enlist  the  active  co-operation  of  the  en- 
tire service. 

The  former  regulation  of  the  Bureau  allowing  a  surrender  of  a  por- 
tion of  the  ration,  resulted  in  the  loss  to  the  Government  of  large 
qoantities  of  good  provisions,  which  were  surrendered  over  and  over 
again  until  they  were  condemned  as  unfit  for  issue. 

Nor  did  the  practice  in  the  service  at  large  prove  to  be  as  popular  as 
in  some  quarters  it  was  supposed  to  be.  This  is  demonstrate<l  by  the 
returns  to  this  Bureau,  which  show  that  the  portions  of  the  surren- 
dered rations  in  the  entire  Navy  for  the  fiscal  year  1881-'82  amounted 
to  $59,762.58.  Beturns  for  fiscal  year  18M*-'«3  amounted  to  $53,546.07. 
For  six  months,  from  July  1,  1883,  to  January  1,  1884,  it  amounted  to 
only  $9,264.51. 

These  figures  prove  that  neither  the  necessity  nor  inclination  of  the 
enlisted  men  rendered  the  practice  advisable,  and  the  order  has  been 
rescinded. 

TOBACCO. 

The  Bureau  again  calls  attention  to  the  law  which  limits  the  procure- 
ment of  tobacco  to  the  kin<l  now  in  use,  and  recommends  a  change 
therein,  so  that  the  Bureau  shall  have  authority  to  purchase  such 
quality  of  tobacco  as  the  enlisted  men  who  use  and  ])ay  for  tlie  same 
may  prefer. 

THB  LADY  FRANKLIN  BAY  EXPEDITION. 

In  fitting  this  expedition  with  provisions  and  clothing  this  Bureau 
found  on  record  no  adequate  specifications  by  which  articles  requireil 
eonld  be  manufactured  or  purchased. 
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By  correspondence  and  consultation  with  the  highest  aathorities  on 
polar  expeditions  new  lists  of  provisions  and  clothing  were  made  con- 
taining the  names  of  many  articles  not  included  in  any  other  lists  ob- 
tainable, and  careful  specifications  of  each  article  and  the  manner  of 
packing  them  were  drawn  up,  printed,  and  filed  in  this  Bureau  for 
future  refeience. 

The  total  amonnt  expended  for  clothing  for  this  expedition  was $6;?,  027  15 

Amoant  issued  to  officers  and  men  during  the  cruise ^ ^10, 2^  86 

Value  remaining  on  hand 32, 801  89 

Total  amount  expended  for  provisions 105,047  74 

Amount  Issued  to  officers  and  men  during  the  cruise 22,  'J26  86 

Value  remaining  on  hand 82, 720  8l? 

A  considerable  quantity  of  these  provisions  returned  have  been 
utilized  for  the  Navy. 

Such  portions  of  the  clothing  and  provisions  as  are  not  adapted  to 
naval  use  will  be  di8i)osed  of  iit  public  sale,  as  provided  by  law. 

The  principal  articles  in  this  list  are  furs  and  pemmican. 

It  is  with  great  satisfaction  that  the  Bureau  learns  from  the  com- 
mander of  the  expedition,  Commodore  W.  S.  Schley,  United  States 
Navy,  that  the  outfit  provided  by  this  Bureau  proved  to  be  of  excellent 
quality.  The  i)emmican,  which  is  exceedingly  difficult  to  prepare,  was 
promptly  furnished  by  Messrs.  Kemp,  Day  &  Co.,  who  also  furnished 
other  canned  goods  of  the  best  quality. 

The  soups  and  beef  were  furnished  by  McNally,  Libby  &  Co.,  of 
Chicago;  the  numerous  other  articles  were  ])repared  by  the  extensive 
grocers,  Messrs.  Thurber  &  Co.,  of  New  York  City. 

SALE  OF  SUPPLIES  TO  OFFICERS  AND  MEN. 

Uiuler  sections  1144,  1145,  1200,  1300,  1303,  and  3692  of  the  Revised 
Statutes,  authority  is  given  to  the  Subsistence  Department  to  -sell  to 
oflicers  an<l  enlisted  men  such  articles  as  may  be  designated  by  the  Id- 
spectors-Ceneral  of  the  Army,  Jind  the  amounts  received  from  sales  of 
such  commissary  stores  are  exempted  from  being  covered  into  the 
Treasury,  and  it  is  provided  that  the  money  so  received  shall  revert  to 
the  general  appropriation  for  use  in  making  other  purchases.  It  would 
confer  great  benefits  upon  the  enlisted  men  and  officers  of  the  Navy,  if 
similar  privileges  should  be  extended  to  them,  under  regulations  which 
might  be  established  by  this  Bureau  with  the  approval  of  the  Seoretaiy 
of  the  Navy. 

MARINE  PROPERTY  ACCOUNTS. 

Heretofore  the  jiroperty  accounts  of  the  Marine  Corps  have  not  been 
adjusted  or  examined  by  the  Navy  Department. 

By  the  terms  of  your  regulation  circulars  Nos.  39  and  40  certain  money 
and  property  accounts  of  the  Marine  Corps  are  to  be  rendered  to  this 
Bureau,  and  returns  of  arms  and  accouterments  to  be  made  to  the 
Bureau  of  Ordnance. 

Proper  steps  have  been  taken  by  this  Bureau  to  carry  out  the  pro- 
visions of  the  circulars  with  regard  to  the  accounts  placed  under  its 
cognizance. 
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Accounts, 
payment  op  naval  claims. 

By  the  terms  of  section  3G76  of  the  Revised  Statutes  it  is  made  the 
dnty  of  the  Secretary  of  the  Navy  to  direct  the  payment  of  claims  ap- 
I>ertaiuiug  to  that  service  after  adjustment  by  the  accounting  oflftcers 
of  the  Treasury. 

Contrary  to  this  provision  of  law,  heretofore  such  claims  have  been 
settled  by  certificates  of  those  accounting  oflBcers^  which  certificates 
embrace  orders  for  payment  to  pay  oflicers  of  the  Isavy. 

Under  your  direction  the  Bureau  now  receives  all  certificates  of  claims 
adjusted  by  the  accounting  officers,  registers  and  forwards  them  to  the 
pay  officers  designated  to  pay  them.  The  system  appears  to  work  with 
satisfaction,  and  it  enables  the  Secretary  of  the  Navy  to  exercise  a  su- 
pervision over  their  payment,  which  might,  in  case  of  doubtful  claims 
involving  large  amounts,  prove  to  be  of  great  advantage  to  the  Gov- 
ernment. 

In  the  opinion  of  this  Bureau  all  naval  accounts  should  come  under 
the  scrutiny  of  the  Navy  Department,  including  those  under  **  Pay  of 
the  Navy"  and  '^General  account  of  advances,'^  which  now  are  trans- 
mitted directly  and  only  to  the  accounting  officers  of  the  Treasury. 

The  pay-rolls  of  the  Navy  include  accounts  and  receipts  for  millions 
of  dollars  annually.  The  amounts  paid  are  from  appropriations  under  the 
control  of  the  Secretary  of  the  Navy.  Yet  for  these  vast  amounts  there 
are  no  vouchers  transmitted  to  the  Secretary  and  no  record  kept  of 
them  in  the  Department  from  which  information  pertaining  to  them  can 
be  obtained.  This  occurs  through  the  operation  of  a  clause  in  section 
3622  of  the  Revised  Statutes,  which,  it  is  submitted,  should  be  so  modi- 
fled  as  to  require  the  scrutiny  and  supervision  of  the  Secretary  of  the 
Navy  over  all  accounts  of  disbursements  under  naval  appropriations, 
after  the  system  in  practice  in  the  Army,  before  transmittal  to  the 
aGOOunting  officers  of  the  Treasury. 

THE  PAY  CORPS. 

The  total  number  of  pay  officers  on  the  active  list  at  the  present  time 
is  120,  distributed  as  follows:  On  sea  duty,  39;  on  shore  duty,  50; 
settling  accounts,  waiting  orders,  or  on  leave,  29 ;  and  under  suspen- 
sion, 2.  There  have  been  altogether,  during  the  past  year,  60  different 
pay  officers  on  sea  duty  and  G3  on  shore  duty  at  home  and  abroad,  thus 
showing  the  number  of  changes  of  station  to  have  been  34,  and  illus- 
trating the  fact  that  the  number  of  officers  necessary  in  the  corps  to- 
make  these  changes  is  considerably  in  excess  of  the  number  permanently 
required  on  duty,  and  also  in  excess  of  the  ultimate  limit  of  the  corps 
to  96  officers,  fixed  by  the  act  of  August  5,  1882. 

In  the  Pay  Corps  during  the  year  there  have  been  2  deaths,  2  retire- 
ments, and  1  resignation,  ciiusing  6  promotions  for  all  grades,  and  re- 
ducing the  corps  by  5  members,  thus  leaving  the  total  number  of  120 
pay  officers,  as  stated  above. 

This  is  an  excess  of  24  officers  over  the  number  of  96  to  which  the 
corps  is  ultimately  to  be  reduced  under  the  operation  of  the  law  allow- 
ing only  one  promotion  for  every  two  vacancies  in  the  three  lower 
grades,  and  prohibiting  new  appointments  until  the  above  limit  is 
reached.  The  retirements  by  age  are  the  onl}*  casualties  which  can  be 
known  and  counted  on,  and  by  these  15  years  more  must  elapse  before 
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the  corps  cau  be  reduced  to  the  limit  fixed  by  law,  Trhicli  will  be  reached 
in  Juae,  1899;  aud  of  these  24  re  ti  rem  elite,  IS  ^or  tbree-foartbs)  occoi 
iu  the  last  three  years.  Meantime  promotion  in  the  lower  frrades  la 
almost  at  a  standslill,  but  two  such  promotions  having  occurred  during 
the  year,  aud  justice  would  seem  to  require  the  passage  of  a.  law  pro- 
viding for  an  increase  of  pay  in  the  grades  of  passed  assistant  and 
assistant  paymaster  for  the  periods  of  the  third  and  fourtb  five-yean 
service  therein.     I  therefore  recommend  the  passage  of  such  a  law. 

The  total  amount  of  money  received  and  disbursed  or  reinaiuiug  nn- 
expeuded  in  the  handti  of  the  Pay  Corps  of  the  Kavy  during  the  past 
year  in  their  varied  duties  as  paymasters,  and  as  the  general  purchas- 
ing agents  of  the  Navy  for  stores  of  ail  kinds,  vas  i  17,233,458.70,  and 
the  responsibility  of  pay  officers  for  the  provisions,  clothing,  and  other 
stores  handled  by  them  dnriufr  the  year  amounted  to  {3,82U,374,  making 
their  total  pecuniar}'  responsibility  amount  to  $:.'! ,lloo,T33,  all  of  wbicb 
has  been  accounted  for  without  any  loss  whatever  to  the  Governmeot 

I  herewith  submit  estimates  of  appropriations,  marked  A,  B,  G,  D, 
and  K,  for  the  sup])orl  of  the  Bureau  lor  the  fiscal  year  ending  Jnu 
30,  1886,  together  with  selicdules  from  1  to  12,  inclusive,  of  propoeali 
received,  and  statement,  numbered  13,  of  contracts  made  on  account  <rf 
the  Bureau  during  the  tiscal  year  ended  .lune  30,  1884. 

I  have  the  honor  to  be,  very  re8i)ectlully,  your  obedient  servant, 

J.  A.  8MITH, 
Faymaater-Qeneral,  U.  S.  Navj/. 

Hon.  William  E.  Chandlee, 

Secretary  of  the  Natp. 
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Schedule  of  proposals  for  fresh  provisionSy  navy  breadj  baking j  and  water  reoeirtd  durinf 
the  fiscal  year  ending  June  30, 1883,  the  supplies  to  be  delivered  during  the  fiscal  year  ISbl. 


Names. 

Where  to  be  delivered. 

Fresh 
bread. 

• 

Fresh 
beef. 

Fresh 
vege- 
tables. 

Navy 
bread. 

1 

James  E.  Chase* 

Portsmouth,  N.  H 

do 

1 
Per  lb.  1  Per  lb. 
$0  05. 49  ^  09. 49 
68              11.  SO 

PerVb. 
$0  01.50 

Per  lb. 


Peru,  PerftL 

B  P  Mncrridfire 

01.75 

01.75 

04 

04.25 

02.25 

John  Holland  ............. 

do 

06 

11.75 
13.50 
15. 121 
17 

1 

J  W.Hobbs* 

Boston.  Mass 

........1...  .... 

C  A.  Flanders ............ 

do 

..... ...(... 

H-  P.Stevens 

do 

»  |. ....... 

Anstin  St.  Graves* 

do 

06 

ki  75'-!I"' " 

J.  G.  Allport  &Co 

John  Hanlev* 

NewTork.N.Y 

10.50 

10.25 

10.60 

11 

091 

02 

02 

*        1 

do 

1.  „^^, 

J.  J.  Lvonst.... . ...   ...... 

do 

02.90 
02.50 
01.75 

..*•>...■..  ...... 

C  Desmondt  .............. 

do 

1 

Patrick  Snllivant 

do 

1 

John  Bnrnst  .............. 

do 

03.50 
06.50 
06.50 
06.25 

1 

James  Godf rey  t 

Frank  Fruin 

do 

1 

do 

1 

.. .__._. 1 

J.  McNamara* 

do 

1 

15.  TreadweU's  Son 

do 

.....  .'^ . . 

1  17    ' 

C.  T.  Goodwin  Sc  Son* 

do 

89. 50' 

John  Hartnian* 

Leaffue  Island.  Pa  . . . 

1  40 

C  Strohmaier* 

do 

05.25 

"L.  S.  Boraef* 

do 

12.50 

04 

1 

C.  Henizerline 

Washington,  D.  C 

do 

03.85 
03.50 

Xoller  &.  Ginzer 

F.  G.  Alexander 

do 

09.99 

03.25 

B.  Charlton  &  Co* 

do 

03| 

160 

C.  C.  Carroll* 

do 

09.75 

08 

Gcorce  Seitz  Sc  Sont 

.  .  ^a  .  '   do    .............. 

03.90 
05.25 

J.  B.  Kimberly 

Norfolk,  Va 

10.73 
06.85 
08.45 
06.65 
06.18 
06. 66 
07.10 
06.45 

03.75 

01.33 

02i 

01.70 

01.25 

01.95 

02.10 

01.75 

Georee  Berry 

......  do 

Robert  Searles 

do 

F.  Dusch 

do 

J.  Gutman*  . 

do 

S.  Westbeimer 

do    

J.  G.  Co<ld  &  Bro 

do 

1j.  WasseiTTian-  - 

do 

C.  T.  Cabler* 

do 

04.25 

James  Reid  &  Co* 

do 

200 

William  Clark* 

do 

m 

William  Clark* 

Fortress  Monroe,  Va 
do 

J.  B.  Kiraborly* 

04.25 
04.371 

C.  T.  Cabler 

do 

JohnS.  Bell* 

Pensacola,  Fla 

16 

07 

•  •  •  • 

06.50 

J.  O'Neal* 

do 

Hoses  White* 

do 

06 

........ 

A.  Nenroan 

Mare  Island,  Cal 

14 

03.50 

John  Fanst* 

do 

05 

J.  F.  Tobin* 

do 

10.50 

02.75 

Califomia  Cracker  Co* 

do 

04.4 

D.  T.  Brown,  Jr 

do 

05.50 

.••..... 

Kolipse  Cracker  Company. 

.%....  do  .............. 

04.46 

*  Contract  awarded. 


t  Informal. 


Schedule  of  proposals  for  25,000  pounds  candlee^  under  advertisement  dated  Septembtar  3, 

1883. 

A.  P.  Brown $0  17{ 

J.  R.  Michael 14.4 

Electric  Candle  Company* 14,21 

Schedule  of  proposals  for  35,000  yards  cotton  ducky  under  adrertisement  dated  Smtemhwi, 

1883. 

PrlooparjfnL 

J.  R.  Micliaol* |0  II 

George  IT.  Creed H., 

R.  A.  Robbins lj,ig 

A.  P.  Brown 1J,5 

*  The  contract  was  awarded  to  the  Electric  Candle  Company.  Their  candle*  nol 
being  equal  to  the  Navy  standard,  the  contract  was  offered  to  J.  R.  Michael,  the  next 
lowest  bidder,  who  declined  to  accept  it,  and  it  was  finally  given  to  A.  P.  Brown. 

•  Contract  awarded. 
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llBbond.  i  Crap  1881.  nlnrormal. 

SditdHle^  propotalifOT  mUcellaneom  eupplie*  under  adeerlUeineHl  of  October  % 
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Schedule  of  propotaU  for  nUcellaneota  tuppliee,  ^c— Contiuncd. 
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'  CoBtnict  anrded. 
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SehedaU  of  proposaUfor  150,000  pounds  tobacco,  under  Bureau* s  advertisement  dated  Fehru^ 

ary  19,  1884. 

Per  pound. 

Wm.  Bachanan $0  32.99 

•P.  H.  Mayo&;  Bro 40 

P.  Lorillard  &  Co 27 

C.  W.  Spicer 29f 

OwiDg  to  a  misonderstanding  of  some  of  the  bidders,  second  bids  were  called  for, 

with  the  following  result : 

Per  ponnd. 

Wm.  Bachanan $0  32.99 

P.  Lorlllard* 25 

C.  W.  Spicer 29f 

Sckeimle  of  proposals  for  twenty-five  thousand  (25,000)  pounds  pickles,  received  under 

Bureau^  circular  letttr  dated  March  3, 1884. 

Per  pound. 

Rowland  A.  Bobbins $0  07Ti(ft 

Thurber,  Whyland  &  Co 07i4 

AlArt  4&  McGnire 07f 

F.  Foebrenbach  &  Co 06^ 

J.  R.  Michael 07 

Austin  P.  Brown 10^ 

J.  W.  Baker* 06^% 

JMeduU  of  proposals  for  10,000  hlack  silk  neckerchief s,  under  advertisement  dated  March 

5,  1884. 


Names. 


B.  A.  Bobbins 

J.  KMichMl 

J.  W.  Baker 

Winiam  Csmpbell. 
Oeorf  H.  Cned  . . 


Dutv 
paid. 


Eaeh» 
$0  96.88 
83.74 
81 


83 


In  bond. 


Each. 

$0*64* 

"'8.50*' 


Remarks. 


Informal. 
Informal. 


*  Per  dozen. 


Bids  for  the  above  were  afterwards  called  for  in  bond,  to  be  opened  on« 
March  22,  which  are  given  below: 


Names. 


J.  B.MiGbael... 

/.  W.  Bnker 

George  H.  Creed 


Bemarks. 


Each. 


Each. 
63 


*  Contract  awarded. 


M^uU  of  proposals  for  miscellaneous  supplies,  received  under  advertisement  dated  April 

28,  1884. 


J.  B.l[iebael 

IfaBhattaii  Oil  Cempany. 
B.  G.  Mitehell* 


50,000  pounds 
candles. 


Per  pound. 
$0  14. 19 
tl4 
tl4 


10,000  spoola 
cotton. 


Each. 
*$0  03|| 


*  Contract  awarded.  t  Tie  bids,  awarded  by  lot. 

'  Contract  awarded. 
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Schedule  of  proposaU  for  bO^OOQ  pounds  butter ^  under  Bureau* 8  letter  dated  May  16, 1881 

VetymmL 

Simpson,  Mclntire  &Co 90  90 

Hunter,  Walton  &  Co 31i 

W.  I.  Young  &  Co* 271 

Schedule  of  proposals  for  Navy  supplies,  under  Bureau's  advertisement  dated  May  24,  1884. 


Names. 


B.  G.  Openheim*  . . 

J.  R.  Michael 

J.  Freeman  &  Co  . 

B.  A.  Robbins 

J.  W.  Buker 

A.  P.  Brown 

B.  Y.  Pippey  &  Co 
Thomaa  Kent 


80,000  yarda 

}  11  oanco 

flannel. 


Per  yard. 


$0  93 


to  89 
0  94 
0  98 


5,000  pairs 
calf  shoes. 


Per  pair.' 

$2  22 

2  28 

2  23 


2  26 
12  221 


8,t00  iHdrs 
kip  shoes. 


Per  pair. 

$2  19 

t2  18 

2  47 


288 
2  221 


5,000  p^n 
woolen  soeka 


flOSI 
0»A 


*  Informal. 


f  Contract  awarded- 


Statement  of  contracts  made  by  the  Bureau  of  Provisions  and  Clothing  for  and  in  heha\f  oj 
the  Navy  Department  during  the  fiscal  year  ending  June  30, 1884. 


Name. 


Geo.Seitz&Son... 
G.  F.Swift  &  Co... 

Do 

B.Cbarlton&Co.. 
James  Reid  &  Co.. 
Frank  Dasch 

Do  

L.  S.  Boraef 

Do 

John  Hanley 

Do 

E.  Treadwell'sSon. 
Austin  &  Graves  . . 

Do 

J.  W.  Hobbs 

Do 

James  E.  Chase 

Do 

Do 

Wm.  Clark 

Do  

J.  If  oNamara 

C.  Stnohmaier 

J.  B.  Kimberley  . . . 
W.  n.  Kimberley  . 

Hoses  White   

Johns.  Bell 

Do    

J.  O'Neal 

J.  F.  Tobin  

Do 

John  Faust 

John  Hurtman 

California  Cracker 

Company. 
Woodward   &  Lo- 

throp. 
Manhattan         Oil 

Company. 
George  II.  Creed  .. 

B.  Y.PippeV&Col 
Austin  P.  Brown.. 

Do  

J.  Freeman  &  Co  .. 

Do 


Date. 


1883. 
May  23 
May  24 
May  24 
May  29 
June  4 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June  6 
June  6 
June  7 
June  7 
June  8 
June  8 
June  8 
June  8 
June  16 
June  16 
June  10 
June  16 
June  18 


Articles  contracted  for. 


Nov. 


Fresh  bread per  pound.. 

Fresh  beef do 

Yeeetables do.... 

Baking  bread,  per  barrel  of  flour  . . . 

do do  ... 

Fresh  beef per  pound. . 

Vegetables do 

Fresh  beef do 

Vegetables do 

Fresh  beef do 

Vegetables do  ... 

Baking  bread,  per  barrel  of  flour  . . . 

do do  — 

Fresh  bread per  pound . . 

Fresh  beef do 

Vegetables do 

Fresh  beef do  . . . 

Vegetables do 

Fresh  bread do  ... 

Water per  gallon. . 

do do  ... 

Fresh  bread per  pound.. 

do do  — 

do do 

do do 

do do 

Fresh  beef do 

Vegetables do 

Navy  bread do 

Fresh  beef do 

Vegetables do  . . . 

Fresh  bread do  ... 

Baking  bread,  per  barrel  of  flour  . . . 
Navy  bread per  pound. . 


1     Bamsley  sheeting,  5,000  yards,  per 
I      yard. 
Nov.     7     Candles,  2,500 pounds.  ..per  pound. . 


Nov.  10 
Nov.  10 
Nov.  10 
Nov.  12 
Nov.  12 
Nov.  13 
Nov.   13 


Neckerchiefs,  3.000 each. 

Handkerchief  A,  3.000 . .  do  . . 

Woolen  socks.  10,000  pairs,  per  pair. 
Coffe<>,  50,000  pounds  . .  .per  pound. 

Beans.  5,000  gallons per  gallon. 

Calf  shoes,  5,000  pairs per  pair. 

Kip  shoes,  3,000  pairs ao . . . 


10  04 


^ 


1  50 

1  85 

11  80 

04 

93 
1  75 
06 
14 
04* 
12 
02 
08 
01 
01 

Sit 

06 
15 
05 
05 
07A 

'^ 

1  40 
04A 


Where  to  be  deliverei. 


Washingtim,  D.  C 

Do. 

Do. 

Do. 
Norfolk,  Ttk. 

Do. 

Do. 
League  Itland,  V%, 

Do. 
New  York,  N.Y. 

Da 

Do. 
Boston,  llMe. 

Do. 

Do. 

Da 
Portsmonth,  K.  H. 

Da 

Da 
Norfolk,  Y*. 
Fortress  Honroek  Ya. 
New  York,  N.  Y. 
Leagne  lalknd,  Pik 
Norfolk,  Va. 
Fortress  Monroe,  Y^ 
PensaooU,  EU. 

Da 

Da 

Da 
Mare  Island,  CaL 

Do. 

Do. 
Leagne  laland,  Pa^ 
Mare  Island,  CaL 


60 

New  York.  N.Y, 

15 

Do. 

98 

Do. 

08 

Do. 

f2i* 

Do. 

Da 

47 

Da 

2  24} 

Da 

2  24} 

Da 

•  Contract  awarded. 
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KUMb 


J.W.Baker 

J.ILliiohMl 

Do 

Bw  T.  Pippey  &  Co. 
Lewia  Brotiiert  Sl 

Co. 
I«ewia  Brothers  ic 

Co. 
B.K.Tharber 

Do 

Do 

Do 

Thomas  Kent 

New  Albany  Wool- 
en Xms. 

A.  H.  Welch 

Anntin  P.  Brown  .. 

Do 

J.W.Baker 

voOt  H.  vreen...... 

GeoiH.  Creed 

J.B.liiohael 

Do 

Do 

Do 

Do 

Do 

Do 

BLT.PIppej  ACo. 
B.A.BoDbuM 

Do 

Do 

S^COwynn 

Do 

J.  W.  Baker 

Do 

J.B.MSehael 

B-CMHohell 

P.LerillardACo.. 
W.  L  Toons  A  Co  . 

J.B.  Michael 

A.P.Brown 

Do 

Do 


Date. 


1883. 
Nor.  20 

Nov.  28 

Not.  28 
Nov.  28 
Nov.  28 

Nov.  28 


Articles  contracted  for. 


Price. 


!  Nov. 

29  . 

Nov. 

29 

Nov. 

29 

Nov. 

29 

Nov. 

80 

Dec. 

4 

Dec. 

5 

Dec. 

7 

Deo. 

7 

Deo. 

8 

Dec. 

8 

1884. 

Feb. 

16 

Feb. 

19 

Feb. 

19 

Feb. 

19 

Feb. 

19 

Feb. 

19 

Feb. 

19 

Feb. 

19 

Feb. 

28 

Feb. 

25 

Feb. 

25 

Feb. 

25 

Feb. 

27 

Feb. 

27 

!Har. 

17 

Mar. 

31 

May 

16 

May 

17 

May 

19 

May 

81 

Jnne  11 

Jane  20 

Jane  20 

Jane  20 

Evaporated  apples,  15,000  ponnds, 

per  pound. 
Preserved  beef,  75,000  ponnds,  per 

pound. 

Boots,  1.000  pairs per  pair. . 

Thin  flannel,  2,000  yards  .per  yard. . 
Cloth  for  trousers,  5,000  yardfs,  per 

yard. 
Cloth  for  caps,  2,000  yards  per  yard . . 

Ylne|(ar,  5,000  gallons. .  .per  gallon . . 

Kice,  30,000  pounds per  pound. . 

Sugar,  150,000  pounds do 

S.  W.  soap,  150,000  pounds do 

Flannel,  }  11-onnce,  5,000  yards,  per 

Jrard. 
ankets,  5,000 each.. 

Flannel,  9,  2,500  yards  ...per  yard.. 

Beef,  500  barrels per  barrel . . 

Pork,  50C  barrels    do 

Molasses,  5,000  gallons,  .per  gallon. . 
Cotton  duck,  30,000  yardi^.  per  yard.. 


Scissors,  3.000 each.. 

Razor  strops,  1,000 do — 

Sbaving  soap,  5,000  cakes do — 

D.  B.  buttons,  10,000  dozen,  per  gr. 

gross. 
Pearl    buttons,   3,000    dozen,    per 

gross. 

Fine  combs,  2,000 per  gross. 

Coarse  combs,  5.000 .-do... 

Blacking,  5,000  ooxes each . 

Woolen  socks,  10,000  pairs  per  pair. 

Shaving  brushes,  3,000 each . 

Scrub  brushes,  5,000 do... 

Forks,  3,000 do. . . 

Shoe  brushes,  5,000 do... 

Wisp-brooms,  3,000 do... 

Pickles,  25,000  pounds. .per  pound. 
B.  S.  neckerchiefs,  10,000   (bond), 

each. 

Spool  cotton,  10,000 each. 

Candles,  50,000  pounds  .per  pound. 

Tobacco,  150,000  pounds do. . . 

Butter,  50,000  pounds do    . 

Kip  shoes,  3,000  pairs per  pair. 

Flannel,  {-ounce,  30,000  yards,  per 

yard. 
Woolen  socks,  5,000  pairs  per  pair. 
Calf  shoes,  5,000  pairs do... 


Where  to  be  delivered. 


17i^ 

12M 

3  73 
47 

1  87 

2  00 

08t«o 
03^ 
44 

2  lU 

98| 
15AV 

13iVo 
54 


25 
18 
04 

1  28 

82 

6  00 
6  88 

10 

25 

274 

2  18 
89 

28 
2  221 


Do. 

Do. 

Do. 
Do. 
Do. 

Da 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 


New  York,  N.T. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 


No.  10.— MABIKE  COBPS. 


Headquarters  U.  S.  Marine  Corps,  Commandant's  Officb, 

Washington^  D.  C,  October  3,  1884. 

Sir:  I  have  the  honor  to  submit  my  auoaal  report  of  the  condit 
of  the  United  States  Marine  Corps. 

On  October  1,  1884,  there  were  1,962  enlisted  men  in  the  Corps,  d50 
of  whom  were  on  board  ships  in  commission,  and  1,012  doing  daty  at 
the  several  shore  stations. 

During  the  past  year  there  have  been  893  enlistments,  140  re-eDlist- 
ments,  16  enlistments  from  the  Army,  398  discharges,  21  deaths,  and  571 
desertions.  One  major,  two  captains,  and  one  first  lieutenant  on  the 
*'  active  list,"  and  one  first  lieutenant  on  the  "  retired  list^  have  died 
since  the  date  of  my  last  report.  One  captain  has  ben  retired,  and  five 
second  lieutenants  have  been  appointed,  to  fill  vacancies,  from  the  grad- 
uates of  the  Naval  Academy. 

I  renew  my  recommendation  that  the  number  of  second  lieatenants 
may  be  increased  to  thirty,  as  provided  by  section  1596,  Bevised  Stat- 
utes.   By  your  direction  the  estimates  have  been  made  for  that  number. 

The  inspections  made  at  the  posts,  and  of  guards  of  vessels,  are  more 
than  ever  highly  satisfactory,  and  reflect  much  credit  upon  the  offioen 
and  enlisted  men. 

1  urgently  renew  my  recommendations  that  Congress  may  authorise 
an  increase  of  appropriations  for  more  privates,  the  present  number, 
1,500,  being  inadequate. 

By  your  direction  the  detachment  serving  at  the  navy-yard,  Pensa- 
cola,  Fla.,  was  withdrawn  in  May  last  as  a  measure  of  precantion, 
fearing  another  outbreak  of  yellow  fever.  Another  detachment  can  be 
sent  there  whenever  the  Department  thinks  proper  to  so  order. 

The  troops  are  well  quartered,  except  at  Norfolk,  Va.,  where  new 
barracks  are  urgently  required.  As  stated  in  my  last  report,  a  suitable 
building  (not  needed  for  other  purposes)  at  the  Norfolk  navy -yard  can 
easily  be  converted  into  an  excellent  barrack  at  an  estimated  cost 
(prepared  by  the  civil  engineer)  of  $12,350.  This  item  was  inserted  in 
the  sundry  civil  bill  at  the  last  session  of  Congress,  and  passed  the 
Senate,  but  failed  to  pass  the  House  of  Eepresentatives.  I  trust  it  may 
be  favorably  considered  at  the  next  session. 

There  are  no  quarters  for  officers  at  Norfolk,  Va.,  and  they  are  forced 
to  live  at  long  distances  from  the  men.  An  excellent  site  can  be  had 
in  the  navy -yard  upon  which  four  inexpensive  houses  could  be  built  at 
a  cost  of  $24,000. 

In  justice  to  the  officers  of  the  corps  some  increase  of  the  higher 
grades  should  be  made,  which  would,  at  the  same  time,  not  increase 
the  whole  number  of  officers  allowed  bylaw,  but  would  distribute  them 
to  better  advantage.  Promotion  in  the  higher  grades  is  almost  at  a 
standstill;  and  from  present  appearances  some  of  the  captains  will 
never  rise  to  be  majors.    An  excellent  bill  was  presented  to  Oongress 
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some  time  since  which,  if  it  had  become  a  law,  would  remedy  all 
difficalties.  It  should  be  renewed,  and  I  trust  the  Department  may 
ooDsider  it  favorably. 

Regulations  defining  the  duties  of  officers  and  men  are  much  needed, 
and  those  drawn  up  by  a  recent  board,  I  trust,  may  receive  the  approval 
of  the  Department. 

The  usual  estimates  for  the  support  of  the  Corps  were  forwarded  to 
the  Navy  Department  on  the  27th  September  last,  and  on  the  2d  instant. 
Very  respectfully,  vour  obedient  servant, 

C.  G.  McCAWLEY, 

Colonel  Commandant^ 
United  States  Marine  Corps. 
Hon.  Wm.  B.  Chandler, 

Secretary  of  the  Navy^  Washington^  D.  C. 


United  States  Marine  Corps, 

Quartermaster's  Office, 
Washington,  D.  C.,  September  10,  1884. 

8lR :  I  respectfally  transmit  herewith  the  annual  *' Entiinates  of  appropriations 
leqaired  for  the  service  of  the  fiscal  year  ending  June  30, 1886,  by  the  quartermaster's 
department  of  the  Marine  Corps/' 

These  estimates  vary  from  those  submitted  for  fiscal  year  ending  June  30,  1885,  as 
follows : 

Clothing  is  reduced  $5,056,  in  consequence  of  the  cost  of  material  for  manufacturing 
pvirposes  being  less. 

Repair  of  barracks  is  increased  $5,000,  because  it  is  found  that  the  improvements 
Aod  repairs  absolutely  required  at  the  several  marine  barracks  cannot  be  made  upon 
tile  present  sum  appropriated. 

The  sum  of  $4,500  is  asked  under  the  head  of  ^*  hire  of  (quarters,"  to  provide  quarters 
Ibr  officers  serving  with  troops,  where  there  are  no  public  quarters,  &c. 

This  sum  was  not  embraced  in  the  annual  estimates  submitted  for  fiscal  year  ending 
June  30,  1885,  but  was  submitted  in  a  supplemental  estimate  for  that  year,  dated 
Jannary  5,  1884. 

The  aggregate  amount  asked  for  the  fiscal  year  ending  June  30, 1886,  is  $264,848.56, 
being  $65  less  than  the  amount  asked  for  fiscal  year  ending  June  :U),  1885. 
I  am,  very  respectfully,  your  obedient  serwnt, 

WM.  B.  SLACK, 
QuartermaateTf  Marine  Corps, 

The  Colonel  Cobimandant, 

United  States  Marine  Corps,  Headquarters, 
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Estimates  of  appropriations  required  for  the  service  of  the  fiscal  jf ear  ending  June  30, 1888, 
hy  the  quartermaster's  department ^  United  States  Marine  Carps, 


Detailed  objects  of  expenditare,  and  explanations. 


PBOYISIONB. 

For  1,000  non-commissioned  officers,  musicians,  privates,  and  washerwomen, 
805  days,  at  one  ration  per  day,  is  365j00p  rations,  at  19  cents  per  ration .... 

For  diflerence  between  tne  cost  of  rations  at  19  cents  and  commutation  at 
$1  for  one  euliKted  roan  employed  as  clerk  to  colonel  commandant,  865 
days,  is  365  rations,  at  81  cents  per  ration,  is 

For  difference  between  the  cost  of  rations  at  19  cents  and  commutation  at 
75  cents  for  eight  enlisted  men  employed  as  clerks  and  messengers,  in 
commandant's,  adjutant  and  inspector's,  paymaster's,  and  quartermaster's 
offices,  Washington,  D.  C,  and  assistant  quartermaster's  offices,  Phila- 
delphia, Pa.,  865  days,  is  2,920  rations :  at  56  cents  per  ration,  is 

For  difference  between  the  cost  of  rations  at  19  cents  and  commutation  at 
50  cents  for  three  enlisted  men,  employed  as  above,  365  days,  is  1,095 
rations,  at  31  cents  per  ration,  is 


$69,850  00 
296  65 

1,885  20 
889  45 


NOTB.— Commutation  in  lieu  of  rations  in  kind  at  the  rate  of  $1. 75.  and  50 
cents  to  the  above  enlisted  men,  is  authorized  by  order  of  the  Navy  Depart- 
ment, 28th  June,  1880. 

CLOTH  UVQ. 

For  2,000  non-commissioned  officers,  musicians,  and  privates,  at  $40.27  per 

annum,  actual  cost 

For  500  overcoats,  at  $10.02  each 


FUEL. 

For  3,894  cords  of  wood  as  follows:  1  colonel  commandant,  1  colonel,  2  lieu- 
tenant-colonels, 4  mi^on,  3  staff  majors,  2  staff  captains,  12  cantains,  15 
first  lieutenants,  15  second  lieutenants,  1,000  non-commissionea  officers, 
musicians,  privates,  and  washerwomen,  6  hospitals.  1  armory.  5  mess-rooms 
for  officers,  16  offices  for  commandant  and  staff  ana  commanoing  officers  of 
posts,  9  rooms  for  officers  of  the  dav,  9  guard-rooms  at  barracks  and  navy- 
yards,  8  stores  for  clothing  and  other  supplies,  one-fourth  additional  on 
2,400  cords,  the  quantity  supposed  to  be  required  in  latitude  north  36  de- 

Srees,  from  1st  Beptemoer  to  30th  April,  600  cords,  amountmg  in  all  to 
,894  cords ;  at  $6  per  cord 


MILrrXBT  STORES. 

For  pay  of  one  chief  armorer,  at  $3  per  day,  $939;  8  mechanics,  at  $2,50  per 
day,  $2,847.50;  in  all 

For  purchase  of  military  equipments,  such  as  cartridge-boxes,  bayonets, 
scabbards,  haversacks,  blanket-bags,  canteens,  musket-slings,  swords, 
drums,  bugles,  flags,  and  spare  parts  for  repairing  muskets,  Slo 

For  purchase  of  100  Springfield  rifles,  caliber  45,  $15  each 

For  purchase  of  amm  unitH>n 

For  purchase  and  repair  of  instruments  for  band,  and  purchase  of  music  . . . 

TUAlfSFORTATIOX  AKD  RBCRUITIKO. 

For  transportation  of  troops  and  the  expenses  of  the  recruiting  service 

REPAIR  OF  BARRACKS. 

At  Portsmouth,  K.  H. ;  Boston,  Mass. ;  Brooklyn,  K.  Y. ;  League  Island, 
Pa. ;  Annapolis,  Md. ;  headquarters  and  navy-yard,  Washington,  D.  C. ; 
Oosport,  Va. ;  and  Mare  Island,  California 

Rent  of  building  used  for  manufacture  of  clothing,  storing  supplies,  and 
offices  of  assistant  quartermaster,  Philadelphia,  Pa 

Hireof  quarters  for  6  enlisted  men,  employed  as  clerks  and  messengers  in 
commandant's,  adjutant  and  inspector's,  paymaster's  and  quartermaster's 
offices,  Washington,  D.  C.  and  assistant  quartermaster's  offices,  Philadel- 
phia, at  $21  each  per  montn 

Hire  of  quarters  for  8  enlisted  men,  employed  as  above,  at  $10  each  per 
month 

Note. — Hire  of  quarters  at  $21  and  $10  per  month,  for  the  above  enlisted 
men,  authorizad  by  order  of  the  Navy  Department,  dated  28th  June,  1880. 


80,540  00 
6,010  00 


971,  en  M 


8,280  50 


9,000  00 

1.500  00 

1,000  00 

500  00 


15,000  00 
2,000  00 

1,512  00 
800  00. 


8S^580ft 


n;  804  ft 


lot 


18;  on  ft 
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BttimtittM  of  appropriAtiont  reqwredfor  the  irmict  of  ike  fiscal  year,  >f-o. — ContiDued. 


utheiucd 


kind  for  (  torstB  of  t\ 


fat  SM  and  oil  (t  matlDe  baimrks,  FortsnioQlli,  S.  H.;   Boston,  Mmb.i 
anohljn.  M.  T.  i  Lujcne  IiUod.  Pa. :  aanuUnt  itiiirlcrmuler's  olHcM, 
"-■■-■  •-■■-    Pt;  Auoapoli*,  Md.;  hMdnuarlora  »nd  niiTy-yanl,  Wmib- 
Goaport.  V». ,  Frnucoln.  fU.  :  aofl  Uare  Islmad,  Cnllfornla 

.. e  b»rfiickii,  BontDii,  Mus,;  Broolil jn.  N,  T. ;  Anoftpolii, 

H-[  sbU  UikTo  iHluid,  Callftomla ...- 

Sbrmw  for  bcddiojc  rorFDliitod  man  U  the  Tarioaapoiti 

m^lht,  ftrrlaEO.  toll,  c 


tagUm.i 
Wafir  11  : 


I  fnTla[e,  loll,  cartan,  fnoDra]  aipvDHa  ot  marmra.  atatloD 
^aphlnj;.  rcDt  of  telopoonM.  ■pprobonalon  ckf  desorten,  per  dler 
■IM  men  tmiplayed  oa  eonalaat  labor,  iep*tr»  of  ea«  uid  vater 
la,  office  and  bamok  rumlture,  mesa  ulenalla  fbr  enluitpd  meo,  aoo 
'la.  platea.  kpoona.  knlTea,  forka.  &0..  paokLnic-boipB.  wrapplDti-iin 
'-*"i,  snati,  npe,  twlae,  Garpentsra'  loolrt.  twia  for  pr"—  — 

M  and  repair  of  boae,  repalra  (o  publto  carrjall,  ut 

.Ir  of  haniea*.  rapalr  of  nre«xtlnKn)ab#ra,  pnrcbaae  knd  i 

Mitaaud  vbeelb«n«ii*,  paroliMp  and  rvpair  of  caoklDR . 

An.,  aloTMiabprD  Ihero  are  no  uratM,  purchaae:  of  lne,  towoli,  au 

lag  dralo  and  water  p^ei.  IntroduvlDK  gai,  aod  ^r  olber  pntpDiug 


paltoe  pai^>oaci', 
repair  of  band- 


eiii  iiii 
iill  III! 
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QUABTIIllIAlTmB'B  OfFICI.    ITinTID  STATIS    Ma( 

Beapectfally  anbnitled. 


Hbadquaetebs  Marine  Corps, 

Commandant's  Office, 
Washington,  D.  C,  September  20,  1884. 
SiE :  Inclosed  herewith  ia  the  annual  estimate  (in  (li]plicat«)  for  the 
•npport  of  the  paymaster's  department  of  the  United  States  Marine 
Corps  for  the  fiscal  year  ending  June  30,  1S86. 

Theit«mof  "pay  for  thirty  second  lieutenants"  ia  included, in  com- 
pliance with  your  instructions  to  me. 

Very  respectfully,  your  obedient  servant, 

C.  G.  McCAWLEY, 
Colonel  Commandant. 
Hon.  Wm.  B.  Chandler,  , 

Secretary  of  the  Navy, 

Washington,  D.  C. 
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Headquarters  Marine  Corps, 
Fay  master's  Office^  September  26,  1884. 

Sir:  I  respectfully  submit  herewith  estimates  for  the  pay  of  officers,  uon-commiB- 
sioued  officers,  musicians,  privates,  and  others  of  the  United  States  Marine  Corps,  for 
the  fiscal  year  ending  June  30,  lti86.  These  estimates  show  an  increase  of  $3,567  oyer 
the  estimates  presented  for  the  present  fiscal  year,  as  follows: 

Increase  for  payment  to  discharged  soldiers  for  clothing  nndrawn,  the  pay- 
ment under  this  head  for  the  pcast  two  years  having  exceeded  the  snm  of 

$30,000  per  annum $10,000 

Decrease  in  pay  of  rehired  officers $433 

Decrease  in  commutation  of  quarters  for  officers 6, 000 

6,433 

Total  increase 3,5C7 

I  am,  very  respectfully, 

GREEN  CLAY  GOODLOE, 
Major  and  Paymaster^  Marine  Corpt. 
The  Colonel  Commandant, 

United  States  Marine  Corps,  Headquarters, 

Estimates  of  appropriations  required  for  the  service  of  the  fiscal  year  ending  June  30,  1886^ 

by  the  paymaster  United  States  Marine  Corps, 


Detailed  objects  of  expenditure,  and  explanations. 


Pay  of  officers  on  the  active  list : 
For  the  colonel  coniniiindaut,  one  colonel,  two  lieutenant-colonels,  one  adjutant  and  in* 
apcctor,  <me  quart einiHHtfr.  on*?  pa>ninHt<*r,  four  niHJorH.  two  ansistant  auartermasten, 
one  jud^e-ad  vocutc-p'nerul  United  Staten  Navy,  nineteen  captains,  thirty  nrst  lieatenants, 
and  thirty  necond  lii-ulenantH,  per  actn  of  June  ',W,  1830, 4  Stat.,  p.  713,  sees.  4, 5;  March  2, 
1847. 9  Stat.,  p.  153.  sec.  3 :  Au^UHt  5,  1H54,  10  Stat.,  p.  586,  eec.  I ;  February  21, 1857, 11  Stat., 

fcl63.  sec.  1 :  Julv  17,  IHG'J.  I'J  Stat.  p.  594.  sec.  2;  June  30,  1864.  13  Stat.,  p.  144,  sec.  1 ; 
arch  3,  1865.  13  Stat.,  i>.  487.  Hec.  1  ;  July  28,  1860,  14  Stat.,  p.  3:M,  sec.  37;  July  28,  1868, 
14  Stat  .  p.  337.  mc  13:  March  2.  1867,  14  Stat.,  p.  422,  sec.  37  ;  July  5,  1870,  14  Stat.,  p. 
617,  Hcc.  1 :  Janujiry  18.  1H75,  18  Stat.,  p.  301,  sec.  7;  Navy  rcgulationti,  July  18,  l81o; 

K.  S.,  p.  271,secH.  l.'iOe.  1623 .* 

Pay  of  otlici.'rs  on  the  retired  list : 
For  one  colonel,  ihn'e  majors,  two  assistant  quarttrrmasters,  four  captains,  and  three  sec- 
ond lieutenants,  same  acts  

Pay  of  non-coniniissioued  oilicers   musicians,  and  privates: 
For  one  ser«:esiut-major,  <»n«'  qnartermaMt»'r-»eipeaut,  one  drum-major,  one  leader  of  the 
band.  tifr.\  tirst  HeiKennts.  one  hundred  and  forty  sertreauts.  one  hundred  and  eighty  cor- 
porals, thirty  musicians,  ninety-six  diummers  and  lifers,  and  one  thoosand  five  hundred 

privates,  same  acts  

Pay  of  civil  force: 

For  ten  clerks  and  two  mesaeuKers,  same  acts 

Undrawn  clothing: 

For  payment  todiscliar^od  soldleis  for  clothiuj;  undrawn,  same  acts 

IVansportation : 

For  transportation  of  otHcers  traveling  under  orders,  without  troops,  same  acts 

Cunimiitation  of  ijuarters: 
For  commutation  of  quarters  for  oflicers  on  duty  without  troops 


IlEADQl'AItrKKH  M  A  KINK  COKI'S, 

raymasters  Office.  Si^)temher  20,  1884. 
Respectfully  submitted. 
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GREEN  CLAY  GOODLOE, 
Major  and  Paymaster,  Marins  Cifps* 


Vo.  11.— MOVEMENTS  OF  VESSELS. 


NORTH  ATLANTIC  STATION. 

The  force  of  this  station  remained  under  the  command  of  Eear- Ad- 
miral George  H.  Cooper  until  July  26,  1884,  when  he  transferred  it  to 
Acting  Bear- Admiral  S.  B.  Luce,  and  was  retired  from  active  service. 
Od  the  20th  of  September,  Acting  Bear-Admiral  Luce  was  detached 
and  Acting  Bear- Admiral  James  E.  Jouett  succeeded  in  command  of 
the  squadron,  which  now  comprises  the  Tennessee,  flag-ship.  Galena, 
Swatara,  Alliance,  and  Yantic.  The  Vandalia  was  detached  from  duty 
on  the  station  and  was  put  out  of  commission  at  the  navy-yard,  Ports- 
moath,  N.  H.,  October  14. 

The  iron-clad  monitors  Passaic,  Nantucket,  and  the  torpedo-boat 
Alarm  (a  special  squadron,  under  Commander  E.  C.  Woodward),  were 
attached  to  the  station  during  the  months  of  August  and  September, 
and  cruised  at  sea. 

TENNESSEE 

Saileil  from  New  York  November  27, 1883,  and  anchored  in  Hampton 
Beads;  from  there  went  up  to  the  navy -yard,  and  on  the  Uth  of  De- 
cember dropped  down  to  the  Boads  and  proceeded  the  next  day  on  a 
cruise  to  the  West  Ijidies,  arriving  at  St.  Thomas  the  2Ist  of  December. 
Sailed  thence  December  29, 1883,  and  arrived  at  Port-au-Prince,  Hayti, 
on  January  2,  1884.  The  customary  civilities  were  exchanged  between 
the  President  of  the  Bepnblic  and  the  admiral.  The  vessel  sailed  on 
the  15th  and  reached  Aspinwall  on  the  20th,  where  she  remained  until 
January  27th.  During  the  stay  at  Aspinwall  a  careful  examination 
was  made  of  the  work  in  progress  upon  the  Panama  Canal,  and  a  full 
report  was  made  to  the  Department,  under  the  order  of  the  admiral, 
by  Lieut.  B.  P.  Bodgers.  From  Aspinwall  the  Tennessee  proceeded, 
January  27,  to  New  Orleans,  La.,  arriving  there  the  8th  of  February, 
and  remaining  until  the  3d  of  March,  when  she  sailed  for  Vera  Cruz, 
Mexico,  arriving  March  8th.  The  admiral  visited  officially  the  city  of 
Mexico  and  i>aid  his  respects  to  the  President.  On  the  22d  of  March 
the  Tennessee  sailed  for  Havana,  Cuba,  arrived  on  the  27th,  and  re- 
mained until  the  3d  of  April,  when  she  sailed  for  Key  West,  reaching 
there  the  next  morning.  The  admiral  inquired  into  the  alleged  "Cuban 
expedition''  from  Key  West,  and  remained  until  the  10th  of  May.  On 
the  last-named  date  the  Tennessee  departed  for  Hampton  Boads,  an- 
chored off  Fortress  Monroe  on  the  14th  of  May,  and  jiroceeded  May  26 
to  New  York,  arriving  the  28th.  On  the  10th  of  July,  in  company 
with  the  Yantlalia,  Yantic,  and  Alliance,  she  sailed,  cruised  at  sea,  ex- 
ercising in  steam-fleet  tactics,  and  various  movements,  and  arrived 
at  Portsmouth,  N.  H.,  on  the  21st  of  July.  While  at  Portsmouth  the 
Tennessee,  Vandalia,  Swatara,  Yantic,  and  Alliance,  and  the  training- 
ships  Portsmouth  and  Jamestown,  participated  in  the  reception  of  the 

207 


208       REPORT  OF  THE  SECRETARY  OF  THE  NAVY. 

Greely  Eelief  Expedition,  August  1,  and  the  officers  and  crew 
part  in  the  municipal  reception  on  shore  August  4.  The  sqaaa 
sailed  for  l^arragansett  Bay  on  the  6th  of  August,  where  they  arrivea 
the  16th,  after  having  exercised  at  sea  at  naval  tactics.  On  the  morn- 
ing of  August  20,  the  squadron  got  under  way  for  the  purpose  of  test- 
ing the  speed  of  vessels  on  the  measured  mile,  and  of  ascertaining  the 
tactical  diameter  of  each  vessel.  The  Swatara,  Alliance,  and  Tantie 
were  engaged  in  torpedo  practice.  On  the  2lst  of  September,  the  Ten- 
nessee, Swatara,  Yantic,  and  Alliance  sailed  for  New  York,  the  Van- 
dalia  having  left  on  the  4th  for  Portsmouth,  N.  H.  The  vessels  arrived 
at  New  York  on  the  following  day. 

VANDALIA 

Sailed  from  Norfolk  December  10,  1883,  on  a  cruise  to  the  Wert 
Indies  and  visited  the  following  places :  Port  Castries,  St.  Laoia ;  Port 
of  Spain,  Trinidad ;  La  Guayra,  Venezuela ;  Curajao;  St.  Marta,  St- 
vanilla,  Cartagena,  and  Aspinwall,  United  States  of  Colombia ;  having 
arrived  at  the  last-named  port  the  7th  of  March,  1884.  On  the  22d 
March  sailed  on  a  cruise  to  the  Bahamas.  On  the  19th  of  May  soe 
finally  left  Matanzas,  Cuba,  for  Key  West,  reaching  there  the  next 
day  and  sailing  on  the  22d  for  New  York,  where  she  arrived  on  the 
27th  of  May.  She  sailed  September  4,  and  proceeded  to  the  navy -yard, 
Portsmouth,  N.  H.  From  the  10th  of  July  to  the  5th  of  September  the 
Yandalia  was  with  the  squadron  in  Narragansett  Bay  and  vicinity  ex- 
ercising at  naval  tactics. 

ALLIANCE 

Arrived  at  Port  au  Prince  December  6, 1883,  from  Boston,  and  visited 
during  the  first  quarter  of  1884  the  ports  of  Santiago,  Cuba;  St.Nio- 
olas  Mole  and  Cape  Haytien,  Hayti ;  Puerto  Plata,  San  Domingo;  Salt 
Key  and  Grand  Key,  Turk's  Islands;  San  Juan,  Porto  Rico;  St.  Thomas, 
Basse  Terre,  St.  Kitt's;  St.  John's,  Antigua;  Pointe  &  Pitre,  Guada- 
loupe;  St.  Pierre;  Port  Castries,  St.  Lucia;  and  Kingston,  St.  Vincent: 
reaching  the  last-named  port  the  27th  of  March.  During  tJie  seooira 
quarter  of  the  year  the  following  ports  were  visited,  the  vensel  having 
left  Kingston  the  1st  of  April :  Key  West,  Fort  Jefferson,  Tortngas, 
Matanzas,  Cardenas  and  Nuevitas,  Cuba  and  Nassau.  N.  P.  She  left 
Nassau  the  4th  of  June  and  arrived  at  Norfolk  the  12tn  of  that  month; 
sailed  the  next  day  and  arrived  on  the  16th  at  New  York.  From  the 
10th  of  July  to  the  21st  of  September  the  Alliance  was  with  the  squad* 
ron  in  Narragansett  Bay  and  vicinity  exercising  at  naval  tactics.  She 
returned  to  New  York  on  the  22d  of  September. 

SWATABA 

Arrived  at  Port  au  Prince  October  21,  1883,  from  Boston,  and  re- 
mained until  January  28,  1884,  when  she  visited  the  following-named 
ports :  Miragoane,  Kingston,. the  Boca  del  Toro,  and  Aspinwall,  sailing 
from  the  last-named  March  24,  and  arriving  on  the  31st  at  Key  West 
On  the  4th  of  April  left  Key  West,  visited  Cardenas  and  Matanzas, 
Cuba,  *^nd  returned  to  Key  West  April  28.  On  the  10th  of  May  sailed 
for  New  York,  and,  after  a  short  stoppage  at  Hampton  Roads,  reached 
New  York  on  the  28th  of  May.  On  the  ir)th  of  July  the  Alliance  sailed 
for  the  Portsmouth,  N.  II.,  navy-yard,  and  remained  there  until  the  6th 
of  August.    From  that  date  until  the  21st  of  Septeniber  this  vessel  wa» 


SEPORT  OF  THE  SECRETAKY  OF  THE  NAVY.       209 

with  tiie  aqnadron  in  Narragansett  Bay  and  vicinity  exercising  at  na- 
val tactics.  She  returned  to  the  navy -yard,  New  York,  on  the  25tb  of 
September. 

GALENA 

Sailed  from  the  navy-yard,  New  York,  February  16,  1884,  proceeded 
to  Hampton  Beads  and  thence  on  a  cruise  to  the  West  Indies.  She 
visited  Kingston,  Jamaica;  Port  au  Prince  and  Cape  Haytien,  Hayti: 
San  Juan,  Porto  Bico;  St.  Thomas;  Frederickated,  Santa  Cruz,  and 
arrived  at  Key  West  May  1, 1H84.  She  remained  at  that  port  until  the 
16th  of  August,  when  sailed,  arriving  at  Portsmouth,  N.  H.,  the  23rd  of 
Aagust. 

YANTIC 

Sailed  from  New  York  February  19, 1884,  and  visited  the  following 
ports;  Nassau,  N.  P.;  Port  Nipe,  Matanzas,  and  Havana,  Cuba;  Key 
west,  Fla.,  and  vicinity,  arriving  at  the  last-named  port  on  the  22d  of 
ApriL  On  the  22d  of  May,  departed  for  New  York,  where  she  arrived 
on  the 28th  of  May.  From  the  10th  of  July  to  the  21st  of  September  the 
Yantic  was  with  the  squadron  in  Narragansett  Bay  and  vicinity  ex- 
ercising at  naval  tactics.  She  returned  to  New  York  on  the  22d  of 
September. 


SOUTH  ATLANTIC  STATION, 

At  present  the  Nipsic  is  the  only  vessel  on  this  station ;  the  flag-ship 
Brooklyn,  flying  the  flag  of  Bear- Admiral  T.  S.  Phelps,  having  returned 
to  New  York  early  in  October,  1884. 

BROOKLYN, 

Od  ber  return  from  the  East  and  West  coasts  of  Africa  to  the  east 
coast  of  South  America,  visited  the  island  of  St.  Helena,  arriving  on 
the 24th  of  April,  1884,  and  departing  on  the  6th  of  May.  She  returned 
to  Montevideo,  Uruguay,  on  the  5th  of  June.  Sailed  on  the  14th  of  July, 
arrived  at  Bio  de  Janeiro,  Brazil,  the  21st,  and  oti  the  1st  of  September 
departed  for  New  York,  where  she  arrived  the  8th  of  October. 

NIPSIO 

Sailed  from  Montevideo  January  5,  1884,  and  visited  Buenos  Ayres 
and  Bio  de  Janeiro. 


PACIFIC  STATION. 

The  force  on  this  station  is  now  commanded  by  Bear- Admiral  John 
H.  Upshur,  who  succeeded  Bear- Admiral  A.  K.  Hughes  on  the  8th  of 
April,  1884,  upon  that  officer's  retirement  from  active  service. 

The  following  vessels  comprise  the  squadron:  the  flagship  Hartford, 
Shenandoah,  Lackawanna,  Wachnsett,  Iroquois,  and  Pinta.  The  last- 
named  vessel,  in  September  last,  relieved  the  Adams  prior  to  her  being 
pat  oat  of  commission. 

HARTFORD 

Sailed  from  Valparaiso,  Chili,  January  9, 1884,  arrived  at  Honolulu, 
Hawaiian  Islands,  February  24.    On  the  27th  the  admiral  called  on 
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the  King,  and  on  tbe  28th  His  Majesty  visited  the  ship  and  was  received 
with  appropriate  honors.  The  vessel  left  Honolulu  March  4,  and  ar- 
rived at  San  Francisco  March  17,  and  at  the  navy  yard,  Mare  Island, 
Oal.,  on  the  31st  of  March.  She  left  the  navy-yanl  on  the  24th  oi 
April  and  i)roceeded  as  far  as  San  Pedro,  Cal.,  having  touched  at  Mon- 
jterey  and  Santa  Barbara,  Oal.,  when  she  returned  to  the  yard  for  rep 
arriving  on  the  24th  of  May.  On  the  2d  of  July  she  again  sailed  fi 
the  yard,  touched  at  Pichilinque,  Lower  California;  Mazatlan  ann 
Acapulco,  Mexico ;  San  Jos<^  de  Guatemala;  Corinto,  Nicaragua ;  Pan- 
ama, United  States  of  Colombia;  Payta,  Peru,  and  reached  Callaotlie 
27th  of  September. 

SHENANDOAH 

Left  Montevideo,  on  the  South  Atlantic  station,  March  30,  18Si 
touched  at  Sandy  Point,  Patagonia,  and  arrived  at  Valparaiso  May 
6.  Sailed  the  15th  of  May,  and  visited  Coquimbo,  Chili;  Callao,  Peni, 
Payta,  Peru,  arriving  at  the  last  named  port  September  11th.  On  the 
2l8t  of  October  last  the  vessel  was  at  Callao. 

LACKAWANNA, 

During  the  last  quarter  of  1883,  and  the  first,  second,  and  third  quar- 
ters of  this  year,  has  been  cruising  between  Valparaiso  and  Galiaa 
On  the  21st  of  October  (last  advice)  she  was  en  route  to  Callao  fr 
Panama,  and  was  expected  to  arrive  on  the  23d  of  October. 

WAOHUSETT 

Arrived  at  Callao  December  2, 1883,  and  on  the  25th  of  Febmary,  1884, 
sailed  and  visited  Arica  and  Iquique,  Peru;  Valparaiso, and  Coquimbo, 
returning  to  Callao  the  28th  of  June.  On  the  4th  of  August  left  Callao 
and  visited  Payta;  Chatham  Island;  Bahia,  Manta,  BaUerita  Puna, and 
Guayaquil,  Ecuador;  and  Timbez  and  Payta,  Peru,  returning  to  the 
last-named  port  September  12.  At  last  advices,  October  21,  the  vessel 
was  at  Callao. 

IROQUOIS 

Arrived  at  Talcahuano  January  9, 1884;  visited  Valparaiso;  Cal      «; 
Antofagasta,  Bolivia;  Iquique,  AricH,  Pisco,  Peru:  and  reached  (      ao 
on  the  17th  of  April.    At  last  advices  (October  21)  the  V€      1  i 
cruising  in  Australian  waters,  and  was  expected  to  return  to  the  a 
about  February  15,  1885. 

PINTA 

Arrived  at  Sitka,  Alaska,  August  17,  1884,  and  relieved  thp  AdanUi 

ADAMS 

Left  Sitka,  where  she  had  been  long  stationed,  on  the  19th,  and  u- 
rived  at  the  Mare  Island  navy-yard  the  28th  of  August. 

MONONGAHELA. 

The  store-ship  Monongahela  was  put  in  commission  July  10,  1884,  at 
the  Mare  Island  navy-yard,  an<l  arrived  at  Callao  September  10,  after 
a  passage  of  53  days  from  San  Francisco. 
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PENSACOLA, 

Former  flagship,  sailed  ou  a  cruise  around  the  world  from  Callao, 
Peru,  to  Hampton  Roads,  Va.  She  left  Callao  on  the  12th  of  July, 
1883,  and  arrived  at  Hampton  Hoads  the  4th  of  May,  1884,  having  vis- 
ited the  following  porta:  Honolulu,  Hawaiian  Islands;  Yokohama, Kobe, 
N^agasaki, Japan;  Hong-Kong, China;  Singapore, India;  Batavia,  Java; 
Eamatave  and  Tenerine,  Madagascar;  Port  Elizabeth  and  Cape  Town, 
Boiith  Africa;  St.  Helena,  Barbadoes,  and  the  Bermudas. 


EUROPEAN  STATION. 

T    is  station  is  now  under  the  command  of  Rear- Admiral  Earl  English, 

•  relieved  Rear- Admiral  C.  H.  Baldwin  on  the  20th  of  September, 

Loo4,  after  the  retirement  from  active  service  of  the  last-named  officer. 

;  present  the  force  on  the  station  consists  of  the  Lancaster  (flag-ship), 

ge,  and  Quinnebaug.    In  July  last  the  squadron,  while  ren- 

I    vo      ng  at  Lisbon,  received  new  officers  and  crews  for  the  flag-ship, 

i  t       Quinnebaug,  from  the  United  States  steamship  Powhatan, 

i  t:    Qsferred  those  whose  term  of  service  had  expired  to  that  vessel 

pi       ge  to  New  York. 

LANCASTER 

led  October  5, 1883,  from  Cadiz,  Spain,  and  visited  the  ports  of 

uer     iche,  France ;  Leghorn  and  Messina,  Italy ;  Palermo,  Sicily ; 

luria,    Egypt;    Jaffa   and    Beirut,   Syria;    Larnaca,    Cyprus; 

n     and  Chanak,  Turkey  ;  Tenedos ;  the  Piraeus,  Greece ;  Messina, 

ly ;       trseilles,  France ;  Malaga,  Spain,  and  Gibraltar,  arriving  at 

•named  place  June  27, 1884.     Sailed  July  1,  and  visited  Lisbon, 

r  ;  Coninna,  Spain;  and  Southampton,  England,  arriving  the 

\n  august.    Intended  to  leave  the  7th  of  October  for  Lisbon  direct. 

KEAKSARGE 

Visited  Mogador  and  Casa  Blanca,  Morocco,  and  arrived  at  Gibraltar, 

[)ctober  8,  1883.     Sailed  on  the  9th  of  that  month  and  visited  Malaga, 

Dartagena  and  Alicante,  Valencia,  and   Barcelona,  Spain ;  Algiers, 

Algeria ;  Port  Mahon,  Minorca ;  Marseilles  and  Villefranche,  France ; 

reaching  the  last-named  port  December  1,  1883.    On  the  8th  of  Jan- 

Bary,  1884,  departed,  and   visited   Genoa,  Spezzia,   Leghorn,  Civita 

Vecrhia,  Naples,  and  Palermo,  Italy.    Sailed  from  the  last  named  place 

the  28th  of  February,  and  reached  Alexandria  on  the  4th  of  March. 

t  on  the  28th  for  Port  Said,  and  thence,  after  coaling,  proc».eeded  to 

.,  arriving  on  the  3l8t  of  March.     Sailed  on  the  9th  of  April  and 

ed  Beirut,  Larnaka,  Smyrna,  Salonica,  the  Piraeus,  Lata  Kiyah, 

LTipoli,  Sidon,  Acre,  Haifa,  and  returned  to  Alexandria  on  the  27th  of 

i'nue.    Sailed  July  1,  visited  Zante  and  Corfu,  Gceece ;  Trieste,  Austria; 

aga  and  Cadiz,  Spain;  and  Lisbon,  Portugal;  reaching  the  last- 

d  port  the  16th  of  September.    At  last  advices,  October  6,  she 

i  Htill  at  Lisbon,  under  orders  to  cruise  on  the  coast  of  Africa. 

QUINNEBAUG 

Remained  at  Leghorn,  undergoing  repairs,  from  September,  24,  1883, 
intil  March  31, 18£l,  when  she  sailed  and  visited  Goletta,  Tunis ;  Tripoli ; 
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Alexandria,  Egypt;  Smyrna,  Tenef^os,  Chanak,  and  ConstantiD^^nie, 
Turkey;  the  Pineus,  Greece;  Messina,  Sicily;  Oagliari,  Sardinia; 
celona  and  Malaga,  Sj)ain;  arriving  at  Gibraltar  the  27th  of  Ji 
Sailed  July  5,  reached  Lisbon  the  7th,  left  on  the  23d  and  arrived  ■ 
Southauiptoii,  ii^ngland,  the  21)th  of  Jul3\    On  the  30th  of  Aagust       i 
and  visited  St.  Helen's  Roads,  Isle  of  Wight;  Deal,  North  Shielus 
Flamborough  Head,  England;  Leith,  Scotland;   Antwerp,   Belgii 
Cnxhaven  and  Gliickstadt,  Germany;  arriving  at  the  last-uaroedr 
the  30th  of  September.     She  is  under  orders  to  proceed  to  Hami     !i 
Germany,  and  thence  to  Lisbon,  so  timing  her  movements  as  to  r 
Lisbon  not  later  than  the  15th  of  October. 


ASIATIC  STATION. 

This  station  is  commanded  b^'  Acting  Rear- Admiral  John  hee  Davii 
who  assumed  the  command  December  19, 1883,  and  whose  flag  is  b 
by  the  Trenton.    During  the  past  year  the  Kichmond  and  Essex  hafi 
been  ordered  home,  and  the  squadron  increased  by  the  arrival  of 
Trenton,  Ossipee,  and  Alert.    The  Enterprise,  Juniata,  Monocacy,  i 
Palos  remain  attached  to  the  station. 

TRENTON 

Left  New  York  in  the  month  of  November,  1883;  visited  Maraeill 
France;  Naples,  Italy;    Port  Said;  Suez;  Aden;  Bombay;  Coh 
Ceylon ;  and  Singapore,  and  arrived  at  Hong-Kong  May  1, 1884;  leit 
10th,  reached  Nagasaki  the  17th;  sailed  the  28th,  arriveil  atChi 
Korea,  the  31st,  where  remained  until  June  27,  when  left  and  aiTivev 
Nagasaki,  Ja))an,  the  29th  of  June;  sailed  on  the  12th  of  July,  v 
Kobe  and  Yokohama,  Japan;  Woosung  and  Shanghai,  China*     Ai^ 
accounts,  Octob  r  2,  she  was  still  at  Shanghai. 

OSSIPEE 

Left  Hampton  Roads,  Virginia,  the  30th  of  April,  touched  at  the  A 
and  arrived  at  Gibraltar  on  the  27th  of  May.     Sailed  13th  Jane,  y 
Palermo;  Messina;  Port  Said,  Ismalia,  and  Suez,  Egypt;  Aden;  < 
lombo;   Singapore;  and  Hong-Kong,  arriving  at  the  last-oamed 
September  1.    Left  tor  Shanghai  tlie  15th,  and  arrived  there  the  2 
September.    At  last  accounts,  October  2,  she  was  still  in  port. 

JUNIATA 

Left  Canton,  China,  January  17,  1S84;  visited  Hong-Kong,  Swa     , 
and  Amoy,  China,  and  arrived  at  Shanghai  the  2d  of  January.     Sai 
on  the  ihth,  reached  Nagasaki  the  Lsth;  departed  on  the  24th,) 
arrived  at  Koze  Island,  Korea,  tlie  2J)th  of  January.     Sailed  the20ti 
May,  arrived  at  Nagasaki  the  2()tii,  and  Shanghai  the  7th  of  Jnne.    Lm 
on  the  IDth,  and  retnrne<l  to  Nagasaki  the  21st  of  June.     Sailed 
the  12th  of  July;  visited  Kobe  and  Yokohama,  Ja))an;  Shan^ai  ana 
Ningpo,  China,  and  returned  to  Shanghai  on  the  25th  of  Septemi 
and  at  last  accounts,  October  2,  was  still  at  that  port. 

ENTERPRISE 

Arrived  at  Nagasaki  P^ebruary  13,  lss4,  from  Roze  Island,  Korea,  t 
proceeded  to  Chefoo  and  Shanghai,  reaching  the  last-named  place 
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I     b  of  March.    On  the  13th  of  April  sailed  and  visited  Hon^-Kong, 

if     on,  Macao,  Swatow,  Amoy,  Foochow,  Ningpo,  Shanghai,  Btaukow, 

Kiang,  and  ChinKiang,  China,  returning  to  Nagasaki  on  the  21st 

iiane.    Sailed  July  12,  reached  Kobe  the  17th,  departed  on  the  19th, 

ived  at  Yokohama  the  21st,  and  on  the  27th  left  for  Shanghai. 

ed  Woosung,  Foochow,  Shanghai,  Tung-chow-foo,  Chefoo,  arriving 

I  last-nani^  port  on  the  28th  of  September. 

ESSEX 

Left  Nagasaki  on  the  27th  of  November,  1883 ;  visited  Amoy,  Swatow 
[ongKong,  Canton,  and  returned  to  Nagasaki  on  the  17th  of  Marchy 
B     .    Sailed  on  the  20th;  visited  Jabout,  Marshall  Island,  Yokohama^ 
Kobe,  and  returned  to  Nagasaki  the  4th  of  June.    Sailed  thence 
ihe  12th  of  July  for  the  United  States. 

MONOCAOY 

Arrived  at  Shanghai  November  24,  1883,  where  she  remained  until 
!*ebraary  16,  1884,  when  sailed  and  visited  Ningpo,  Foochow,  Amoy, 
(watow,  Hong-Kong,  Canton,  and  Shanghai,  arriving  at  Shanghai  on 
be  13th  of  June.     Sailed  on  the  30th  of  July  and  reached  Foochow 

»  2d  of  August,  where  she  was  at  last  advices. 

ALERT 

Arrived  at  Nagasaki  the  18th  of  February,  1884,  having  left  the  navy- 

1  at  Mare  Island,  California,  November  24,  1883,  and  stopped  at 

1      lola.    Sailed  on  the  26th;  visited  Shanghai  and  returned  to  Naga- 

:i  the  13th  of  June.     Sailed  on  the  23d  and  reached  Chemulpo,  Korea, 

I  25th  of  June.    On  the  9th  of  August,  departed  and  returned  to 

aki  the  12th  of  that  month.    Left  Nagasaki  on  the  16th,  reached 

luug-Eong  the  26th;  and  on  the  28th  arrived  at  Canton,  where  she 

at  last  ad>ice8. 

PALOS 

Arrived  at  Tien-Tsin  November  18,  1883;  sailed  on  the  8th  of  March, 
884;  visited  Taku,  Woosung,  and  Siianghai,  arriving  at  the  last  named 

rt  the  19th  of  March.  On  the  13th  of  May  departed  and  visited 
I  fpo,  Kintung,  Foochow,  Hoo  i-taii  Bay,  Amoy,  Hong-Kong,  and 
hioron,  arriving  at  the  last-named  port  the  29th  of  May.  Sailed  on  the 
th  of  July,  visited  Hong-Kong  and  returned  to  Canton  the  20th  of  July. 
^n  the  28th  of  August  departed  and  visited  Swatow,  Shanghai,  and 
Ihin-Kiang,  arriving  at  the  last-named  ])ort  on  the  23d  of  September. 

RICHMOND, 

Former  flag-ship  on  the  station,  left  Hong-Kong  April  9, 1884,  on  her 
Btam  to  the  United  States  via  the  Suez  Canal.  She  arrived  at  New 
Tork  on  the  22d  of  August. 


SPECIAL  SERVICE, 


POWHATAN 


In  July  last  was  sent  to  Port  Royal,  S.  C,  and  received  on  board  the 
tovemment  coal  at  that  station  preparatory  to  its  being  broken  up. 
Smployed  until  June  26  on  Atlantic  coast.  June  26,  sailed  from  New 
Tork  for  Lisbon,  Portugal,  with  relief  officers  and  crews  for  the  Lan- 
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caster  and  Quinnebang.  Returned  to  New  York  with  the  old  offioen 
and  crews  of  these  vessels  August  21.  Has  since  been  employed  ii 
carrying  Government  freight  to  different  yards. 

TALLAPOOSA 

Employed  in  carrying  freight,  &c.,  to  the  navy -yards  on  the  A 
coast  until  August  24,  1884,  when  she  was  sunk,  the  schooner  j.  ex 
Lowell  having  collided  with  her  about  5  miles  east  of  Vineyard  Haven 

RANGER. 

Surveying  on  Mexican  and  Central  American  coasts. 

MICHIGAN. 

Service  on  the  lakes.  • 

DESPATCH. 

Washington  navy-yard,  waiting  orders. 

NINA 

Was  placed  in  command  of  Lieut.  Commander  R.  B.  Hitchcock, 
New  York,  August  27,  and  was  employed  at  the  scene  of  the  wre      « 
the  Tallapoosa.    She  returned  to  New  York  in  October. 

PASSAIC 

Was  put  in  commission  at  Annapolis  late  in  April,  and  was  put 
of  commission  there  October  18.    She  formed  a  part  of  a  special  sqi    i- 
ron  under  Commander  Woodward. 

NANTUCKET 

Was  commissioued  at  Norfolk  June  16,  1884,  and  put  out  of  commis- 
sion at  New  York  October  6.  She  formed  a  part  of  a  special  squad- 
ron under  Commander  Woodward. 

ALARM 

Formed  a  part  of  the  special  squadron  under  Oommander  Wood^ 
from  early  in  July  until  October  G,  when  put  out  of  commission  at 
York. 


APPRENTICE  TRAINING  SQUADRON, 

The  apprentice  training  squadron  remained  under  the  command 
Commodore  S.  B.  Luce  until  the  30th  of  June,  1884.    The  vesseln  j 
the  New  Hampshire  (llag-ship)  and  the  sailing  ships  Portsmouth, «        r 
town,  and  Saratoga. 

PORTSMOUTH 

ISailed  from  Norfolk,  Va.,  the  2r)th  of  February,  1884,  on  a  cruise  to 
Martinique  and  St.  Thomas,  and  arrived'  April  28, 1884,  at  Newport,  B. 
I.,  with  yellow  fever.  Proceeded  to  Norfolk  in  October,  and  arrived 
there  November  3. 


REPORT  OP  THE  SECRETARY  OP  THE  NAVY.       216 

JAMESTOWN 

Sailed  the  18th  of  February,  1884,  from  ]!^ewport  on  a  cruise  to  the 
Windward  Islands,  West  Indies,  touching  at  Pointe  ^  Pitre,  Guada- 
loupe,  Basse-Terre,  St.  Christopher,  and  St.  Thomas.  She  returned  to 
Newport  on  the  9th  of  June,  1884.  Proceeded  to  Norfolk  in  October, 
arriving  there  the  3l8t. 

SARATOGA 

Sailed  March  3, 1884,  from  New  York  on  a  cruise  to  Lisbon,  Portugal ; 
Porto  Praya,  Cape  de  Verde  Islands ;  Funchal,  Madeira,  and  Santa 
Cruz,  West  Indies.  She  arrived  at  Newport  on  the  2d  of  July,  1884. 
Proceeded  to  Norfolk  in  October,  and  arrived  there  November  3. 


Vo.  12.— SALE  OF  OLD  VESSELS. 


memorandum  concerning  the  sale,  under  the  fifth  section 
of  the  deficiency  act  approved  march  3,  1883,  of  vsssmu 
stricken  from  the  na  vy  register. 

Navy  Depabtmbnt, 
Washington^  November  24, 1884. 

In  a  memorandum  of  November  30,  1883,  whicb  accompanied  the  le- 
-poTt  of  the  Secretary  of  the  Navy,  December  1,  1883,  pages  162-163, 1 
stated  that  the  total  amount  of  sales  of  old  vensels  to  that  date  wai 
$384,753. 

In  this  sum  was  included  the  price  which  was  offered  for  the  Nia- 
gara, $29,000.  The  sale  of  that  vessel  having  been  subseqaently  sel 
aside  for  informality,  this  $29,000  should  be  deducted  from  the  ag^gregate 
amount  reported  ($384,753),  leaving  $355,753  as  the  amoant  actimily 
realized  from  the  sales  made  in  June  and  November,  1883. 

May  3,  1884,  the  Pawnee,  Supply,  and  Benicia  were  sold  for  the  sum 
of  $24,312,  increasing  the  total  receipts  to  $380,065,  which  is  the  entire 
sum  for  which  the  Secretaiy  of  the  Navy  is  accountable. 

The  following  is  an  exhibit  of  the  dates  of  the  deposit  in  the  Treas- 
ury of  the  sums  received  : 


Date. 


No.  of  oer- 

Uficateof 

deposit. 


1883. 
Sept.  27. 
Oct.     1. 
1. 
4 
6. 
12 
18 
25 
31 
Nov.  22. 

1884. 
lifty    9. 
13. 
27. 


Total 


27804 
27832 
27888 
27849 
27863 
27911 
279S0 
88005 
28054 
28216 


29298 
29389 
29461 


Amoani  of 
depoatt. 


II,  469  M 
IS.  146  M 
85^827  91 
88L  58511 
19L  98511 

18»18I2I 

9l  89911 

145^  896  U 

8Q.198  4I 

31,28121 

*46^  28711 

5^  468  19 

1.11819 


888^815  • 


Fnuiflteea.  D»> 


*  This  sam  was  originally  deposited  in  the  office  of  the  Assistant  Treasurer  at  Baa 
oember  3, 1883. 

These  deposits  included  the  following  sums : 

Over  deposit  on  the  Seaweed $3S0  00 

Ten  per  cent,  deposit  on  the  bid  for  the  Niagara 8»900  00 

Ten  per  cent,  deposit  on  the  bid  for  the  Colorado 3, 600  00 


6,750  00 


And  an  overpayment  on  account  of  the  Roanoke  of  5  cents  in 
of  the  purchase  money. 
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The  $6,750  having  been  refunded  to  the  bidders,  there  was  left  in  the 
Treasury  to  the  credit  of  the  Secretary  of  the  Navy  $380,065.05.  Of 
this  sum  $200,000  were  covered  into  the  Treasury  the  18th  day  of  April, 
1884,  by  the  Secretary  of  the  Navy,  and  20  cents,  subsequently,  by 
Paymaster  Peterson;  leaving  the  Secretary  of  the  Navy  otherwise  to 
account  for  the  sum  of  $180,064.85. 

The  account  current  herewith  transmitted  (a  duplicate  of  that  sent  to 
the  Fourth  Auditor  of  the  Treasury  by  the  Secretary  of  the  Navy,  with 
the  necessary  vouchers  for  its  proper  settlement)  made  up  to  Septem- 
ber 30,  1884,  shows  the  sums  received  at  different  times  from  the  sale 
of  old  vessels  and  the  disbursements  on  account  thereof.  It  will  be 
seen  by  the  account  current  that  the  following  sums  were  paid  out  by 
the  Secretary  of  the  Navy  to  September  30,  1884 : 

For  advertieinK $9,202  80 

For  printiDg ^ 9  96 

For  Colorado,  stripping  for  sale $503  34 

For  TiooDderoga,  stripping  for  sale 586  21 

1,089  55 

For  tools 49  50 

For  labor  in  breaking  ap  old  vessels,  viz : 

Connecticut $18,743  41 

Canandaigaa 9, 196  00 

Coloasos : 5,491  57 

Java 1,280  29 

Massacbnsetts 11,915  65 

Plymoath 2,747  63 

Virginia 225  68 

Ptennsylvauia 12,256  30 

Oregon 2.107  30 

Snowdrop 231  89 

64, 195  72 

Total 74,547  53 

Leaving  to  be  accoauted  for 105,517  32 

There  was  on  deposit  in  the  Treasury  of  the  United  States  by  the  special 
account  of  the  Secretary  of  the  Navy  on  the  30th  of  September  last,  as 

per  statement  of  the  Treasurer 98, 823  74 

Against  which  there  was  an  outstanding  check  of 50  00 

Ijoaving  a  net  balance  subiect  to  check  of 98, 773  74 

And  paymasters  had  in  their  hands  (remittances  uuexpended)  for  dis- 
bursement in  breaking  up  old  vessels 6, 743  58 

105,517  32 


• 


Of  the  sum  in  the  Treasury  on  the  30th  September  subject  to  check 98,773  74 

There  has  been  drawn  out  up  to  November  24 — 

Overpayment,  purchase  of  the  Roanoke $0  05 

Remittances  to  paymasters  to  be  used  in  breaking  up  ves- 
sels      67,018  00 

To  pay  for  advertising 100  50 

67,118  56 

Leaving  in  the  Treasury  to  the  special  account  of  the  Secretrary  of  the 
Navy 31,655  19 

The  following  vessels  are  in  process  of  being  broken  up,  in  accord- 
ance with  instructions  of  the  Department  of  Angiist  14,  1884:  Colos- 
sus and  Java,  at  New  York;  Massachusetts  and  Plymouth,  at  Ports- 
mouthy  N.  H.;  Oregon  and  Pennsylvania,  at  Boston. 
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Ttie  iustructions  referred  to  were  as  follows: 

Navy  Dbpartmknt, 
Washivgiorif  August  14,  1884. 

Sir  :  Having  fally  considered  the  subject,  the  Department  has  decided  to  carry  onfe 
the  recommendation  of  the  Naval  Board  of  Inspection  and  the  Chief  of  the  BoreM 
of  Construction  and  Repair  as  to  the  disposition  of  the  anfinished  vessels  at  the  sev- 
eral navy-yards ;  that  is,  that  they  be  broken  up  by  the  Bureau  of  Constraction  and 
Repair  by  day's  labor. 

The  necessary  orders  will,  therefore,  be  given  by  yon  to  break  up  in  that  maniier 
the  Massachusetts  and  the  Plymouth. 

You  are  enjoined  to  see  that  the  work  is  done  with  the  strictest  economy,  so  u  to 
keep  the  expenditures  down  to  the  value  of  the  old  material,  to  be  realized  from  the 
ships  when  broken  up ;  and  as  the  same  skilled  labor  required  to  build  a  ship  is  nol 
necessary  to  break  her  up,  only  a  small  number  of  shipwrights,  receiving  fall  pay  m 
such,  are  to  be  employed,  together  with  a  limited  number  of  borers,  who  will  be 
paid  m  like  manner,  on  these  vessels.  All  other  workmen  so  employed  are  to  be  paid 
as  laborers. 

The  object  of  the  Department  in  having  these  vessels  broken  up  by  the  Bareaa  of 
Construction  in  the  yard  is  not  to  give  employment  to  workmen,  but  to  clear  the  yard 
of  the  useless  ships  at  the  lowest  possible  cost. 

You  will  furnish  the  naval  constructor  of  the  yard  with  a  copy  of  these  instmet- 
ions,  and  inform  him  that  the  Department  expects  to  receive  his  hearty  co-operatios 
in  carrying  them  out. 

Very  respectfully, 

EARL  ENGLISH, 
Aoiing  Secretary  of  the  Nomy, 

Rear-Adniiral  C.  H.  Wells, 

Commandant  Navy-Yardy  Portsmouth^  N.  U. 

• 

Similar  instructious  were  ^iven  to  the  commaudant  at  Boston  aboat 
the  Oregon  and  Pennsylvania,  and  to  the  commandant  at  New  York 
about  the  Colossus  and  the  Java. 

Until  tliis  work  is  completed,  under  the  provisions  of  section  6  of  the 
act  of  March  3,  1883,  which  require  that  the  cost  of  removing  vessels 
shall  be  paid  from  the  proceeds  of  sales,  the  amount  remainiug^  in  the 
Treasury  to  the  credit  of  the  Secretary  of*  the  Navy  on  his  special  ac- 
count cannot  be  covered  into  the  Trea^sury,  but  must  be  retained  to 
complete  the  work  of  breaking  up,  unless  a  suspension  of  such  woriL 
should  be  ordered. 

The  Board  of  Inspection  submitted  the  following  estimate  of  the  cost 
of  breaking  up  the  six  vessels  named  and  of  the  value  of  materiids 
that  would  be  obtained  therefrom : 


I  Value  of  old  metal 
Names  of  vessels.  in   vessels    and 

I     machlDbry. 


Cost  to  break  wm 
and  reooraraMi- 


Hassachosetts $13,494  8Q  j  920,  MtM 

Oregon 11,307  54  1  aOiOOOOl 

Pennsylvania 12,742  00  16L0M9I 

Java 12.4.13  48  I  16LOM0I 

Colossns I  12,857  27  20,OMOI 

Plymouth 10,522  50  Ifi^OMH 


73,477  65 


107,OMOI 


The  serviceable  materials  recovered  from  the  vessels  broken  up  will 
be  stored  and  preserved  for  future  use.  The  materials  not  fit  for  farther 
use  will  be  sold,  and  the  proceeds  covered  into  the  Treasury  as  miscel- 
laneous receipts. 

The  old  wood  remaining  from  breaking  up  the  Gonnecticnt  was  sold 
at  auction  as  firewood  on  the  4th  of  March,  1884,  at  the  Boston  navy- 
yard,  and  realized  the  sum  of  $852.74,  out  of  which  advertising  bUIi 
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and  auctioneer's  fees,  amoauting  to  $26.82,  were  paid,  leaving  a  net 
smonnt  of  $825.92,  which  was  covered  into  the  Treasury  by  Paymaster 
Tarbell,  who  received  it  ou  the  14th  October,  1884,  under  the  head  of 
^^Miscellaneous  receipts,  proceeds  of  sale  of  Government  property." 

Yalne  of  the  materialfi  turned  in  froDi  the  breaking  of  the — 

Connecticat $20,558  17 

Canandaigaa 6,696  22 

27,254  39 

which,  added  to  the  estimated  value  of  the  materials  to  be  turned  in 
from  the  six  other  vessels  named,  makes  a  total  of  $100,732.04. 

Total  estimated  cost  of  breaking  up  six  vessels  now  in  course  of  removal.  $107, 000  00 
Of  this  sam  there  was  expended  to  September  30, 1864,  per  ac- 

eoant  current $35, 848  24 

And  from  October  1  to  November  15,  lc'84 54,073  30 

Making  the  total  amount  expended  to  date 89, 921  54 

Bftlanoe,  per  estimate  required  to  finish  breaking  up 17, 078  46 

The  balance  in  the  hands  of  the  three  paymasters  at  Portsmouth, 
Boston,  and  IN'ew  York,  respectively,  where  the  six  vessels  above 
named  are  being  broken  up,  after  paying  the  rolls  to  the  15th  instant, 
were  as  follows : 

Portsmoiith $5,795  97 

Bortoo 8,259  43 

New  York 5,420  79 

19,476  19 
Esiiiiiated  balance  required  to  finish  vessels 17, 078  46 

BnrplnB  now  in  the  hands  of  the  above  pay manters 2, 397  73 

Unexpended  balances  in  the  hands  of  otber  paymasters 212  09 

On  deposit  in  the  United  States  Treasury  November  15,  1884 31, 655  19 

Total  probable  amount  to  be  covered  into  the  Treasury 34, 265  01 

This  is,  of  course,  an  estimate  only,  and  liable  to  change  according  to 
the  actual  cost  of  completing  the  work.  There  are  also  one  or  two  out- 
standing bills  for  advertising  yet  unsettled. 

The  U.  S.  S.  Onward  was  advertised  for  sale  at  Gallao  on  the  14th 
instant,  and,  if  sold,  the  net  proceeds  were  to  be  covered  into  the 
Treasury  at  once.  No  information  of  the  amount  realized  has  been 
received. 

JNO.  W.  HOGG, 

Chief  Clerk. 
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William  E.  Chandler,  Secretary  of  the  Navy,  in  account-current  with  the  United  8tmim^J% 

proceeds  of  sales  of  old  vessels. 


Date. 


1888. 


Sept  24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
54 
24 
24 
24 
24 
24 
24 
24 
24 
24 


24 


24 


24 


"Mow. 


20 
20 
20 
20 
20 
20 


1884. 


Mmj 


3 
3 
3 


Amount. 


1883. 
Oet    11 


BKCSIPT8.  I 

To  proceeds  of  the  following  old  vossftis  of  the  Navy,  condemned  i 
and  stricken  from  the  ref^nter  under  the  provisions  of  the  sec- 
ond section  of  the  act  approved  An^uHt  5.  1882.  making  appro-  j 
priatioHH  for  the  naval  service,  and  sold  this  date  after  appraisal  ! 
and  da«  advertisement,  in  accordance  with  the  fifth  section  of  { 
the  act  to  supply  deficiencies,  &c  ,  approved  March  3,  1888;  10  | 
per  cent,  of  bia  reauired  to  accompany  it,  and  balance  in  fall  of 
accepted  bids  renulred  to  be  paid  within  30  days,  viz: 

Blue  Light  to  M.  H.  Gregory,  Great  Neck,  N.Y 

Burlington  to  Delamatcr  &  Co.,  New  York  City 

CongH'SS  to  H.  E.  Lynch,  New  York  City 

Dictator  to  A.  Purvis  &.  Son,  Philadelphia 

Frolic  to  J.  P.  Agncw,  Alexandria,  Va 

Glance  to  W.  H.  Swift,  Boston  

Guard  to  C.  A .  Williams  &  Co.,  New  London,  Conn 

Iowa  t«  Hubboll  &  Porter.  S)  raca«e,  N.  Y 

Kansas  to  Israel  L.  Snow,  Rockland,  Me 

Now  Orleans  to  A.  Wilkinson,  jr.,  Syracuse,  N.  T 

Ohio  to  Israel  L.  Snow,  Rockland.  Ate    

Relief  to  J.  P.  Agnew,  Alexandria,  Va 

Roanoke  to  K.  Stannard,  Werttbrook,  Conn 

Sabine  to  Israel  L.  Snow,  Rockland,  Me 

Savannah  to  E.  Stannsrd,  Westbrook,  Conn    

Seaweed  to  M.  J.  Dady,  Brookl>n,  N.Y 

Shawm nt  to  E.  Stannard.  Westbrook,  Conn 

Susquehanna  to  E.  Stannan),  Westbrook,  Conn 

Sorrel  to  A.  Purvis  &  Son.  Philadelphia    

Worcester  to  £.  Stannard,  West  brook.  Conn 


Total  amount  of  sale  of  September  24. 1883 

To  amount  10  per  cent,  upon  the  propoMsl  of  H.  E.  Lvnch,  of  New 
York  City,  to  purchase  the  U.  S.  S.  Niagara  for  $29,000,  accepted 
by  the  Navy  Department  but  afterwards  set  aside  by  it  for  in- 
formality and  money  returned 

To  difference  in  amount  of  purchase  money  of  the  U.  S.  S  Seaweed, 
anil  amount  forwarded  with  the  proposal  of  M.  J.  Dady  for  the 

purchaf>e  of  that  vcHsel ;  difference  returned  to  him 

T(»  amount  overpaid  on  the  purchase  of  the  U.  S.  S.  Roanoke  by  E. 

Stannard  and  due  him 

Toproce«dsof  the  folhtwing  old  naval  vessels  at  the  navy-yard. 
Mare  Inland,  Cal.,  condemned  and  stricken  from  the  register  ana 
sold  to  the  highest  bidder  under  the  provisions  of  law  previously 
nameil,  viz. : 

Sold  to  W.  E.  Mighell,  San  Francisco,  Cal.~ 

Alaska 

Monudnock 

Narragansett 

N\  ack 

Saco  

Tuscat  ora 


$1,011  OO 

8,135  00 

26.006  00 

40.250  00 

11,250  00 

1,505  00 

5,050  00 

44,605  00 

7.100  00 

427  60 

17, 100  00 

3,850  00 

45. 070  50 

11, 100  00 

12,408  00 

650  00 

8,106  00 

18,143  00 

400  00 

27,611  00 


Total  amount  of  sale  of  November  20, 1883. 


To  proct-eds  of  the  following  old  naval  vessels  condemned  and 
stricken  fnim  the  register  and  sold  Ui  the  highest  bidders  this 
date  on  the  terms  and  under  the  provisions  of  law  previously 
named,  viz. : 

Pawnee,  sold  to  M.  H.  Grecory.  Great  Neck.  "N.  Y 

Supply,  sold  to  M.  U.  (iregojy,  Great  Neck,  N.  Y 
Benicla,  sold  to  W.  £.  Migheil,  San  Francisco,  Ca 


Cal 


25,050  00 
15. 150  00 
11,050  00 
6.050  00 
6.85O0O 
12,880  00 


TiiteL 


6,011  OO 

1.801  00 

17,000  OO 


Total  amount  ofsnleof  May  3,1884  

To  10  per  cent,  upon  the  proposal  of  Messrs.  Dclamater  ic  Co.  of 
New  York  City,  to  purchase  the  U.  S.  S.  Colorado  for  $35,000,  ac- 
cepted by  the  Navy  Department  but  afterwards  set  aside  by  it 
for  informality  and  deposit  returned 


Total. 


«S7%Z71M 


%VMm 


it,4»m 


Kt!^M 


1,660  61 


880,815  61 


KXrKNDITUKKS. 


Bv  balance  of  deposit  made  by  M  J.  I)a<ly,  of  Brooklyn,  N.  Y.,  with 
nis  bid  for  the  purchase  of  "the  U.  S.  S.  i^eaweed  refunded  to  him, 
being  thiH  amount  more  than  the  purchase  money  of  said  v*>Bsel. 
Paid  by  check  on  the  United  States  Treasury  at  Washington, 
No.l50",215 
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IfilKom  B.  Chandler^  Secretary  of  the  Naoyy  in  account-current  unth  th€  United  States — 

ContiDiied. 


Dftte. 


1888. 
Apr.     5 


12 


1883. 


"Mow. 


0«t    10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

11 

IS 

IS 

IS 

18 

13 

18 

16 

20 

1 

5 

17 

21 

80 

8 

5 

6 

18 

1884. 

11 

14 

Hay     1 

Jvne    9 

1888w 

K«T.  ao 


8 
10 

ao 
1 
1 
1 

8 

4 
8 


1884. 
Jan.     7 
17 
18 


Amount. 


ExPSNorruRES— Oontinned. 

Byamoant  of  10  per  cent  deposit  made  by  Henry  E.  Lynch,  of  New 
York  City,  witn  hin  proposal  to  purchaae  the  U.  S.  S.  Niagara  for  ■ 
$2». 000,  returned  to  Dim  upon  the  Navy  Department's  setting  i 
asidH  bis  bid  for  in  formality.     Paid  by  cheek  on  the  United 
States  Treasnry.  Washington.  No.  ].'k».26i 

By  amount  of  10  per  ceut.  deposit  made  by  C.  A.  Delamater  &  Co., 
with  their  proposal  tothe  u.  S  S.  Colorado  for  $35,000,  rctni-ned 
to  them  apon  the  Navy  Department's  setting  aside  their  bid  for 
informality.  Paid  b\'  checic  on  the  United  States  Treasnry,  No. 
150,280    


Cott  of  advertinng  for  propotcU*  to  purehate. 

Advertising  the  following-named  vessels,  under  orders  dated  June 
21, 1H83,  viz. :  Blue  Light,  Burlington,  Congress,  Dictator,  frolic, 
Florida.  Glance,  Guard,  Iowa.  Kansas,  New  Orleans,  Niagara, 
Ohio.  Pawnee.  Relief.  Roanoke,  Sabine,  Savannah,  Seaweed, 
Shawmut.  Soirel,  Supply,  ejusquehanna,  and  Worcester,  as  fol- 
lows: 

Sunday  Herahl,  Washington,  voucher  I 

Washington  Chronicle.  Washington,  voucher  2 

Sun  and  Item,  Pbilad«*lphia.  voucher  3  

North  A merican,  Philadel phia.  voucher  4 

Philadelpliia  Inquitvr,  Pbiladelpliia.  voucher  5   

Messager  Franco- Am6ricnin,  New  fork  City,  voucher  6 

Der  New  York  Republikaner,  New  Vork  City,  voucher  7 

Nautical  Gazerte,  New  York  City,  voucher  8 

Army  and  Navy  Journal,  New  ifork  City,  voucher  9  . . .   .  

New  York  Times,  New  York  City,  voucher  10 

Daily  Chronicle,  Portmouth,  N.  H.,  voucher  11 

Norfolk  Landniai  k,  Norfolk.  Va..  vouch«'r  12    

Philadelphia  Record,  Phiiadel phia.  voucher  13 

Evening  News.  Philadelphia,  voucher  14 

The  Press  Company,  Philadelphia,  voucher  15   

New  York  Maritime  Register,  New  York,  voucher  16 

Brooklyn  Eagle.  Brooklyn.  N.  Y.,  voucher  17 

Boston  Journal,  Boston,  voucher  18 

Evening  Bulletin.  Philadelphia,  voucher  19 

New  York  Tribune,  New  York,  voucher  20 

Armv  and  Navy  Resrister.  Washington,  voucher  21 

Wssnington  Post.  Washington,  voucher  22 

Sanitary  Engineer,  New  York,  voucher  23 

Daily  Evening  Traveller,  Boston,  voucher  24 

Noi  folk  Review.  Norfolk,  Va..  voucher  25 

The  Wedge.  Norfolk,  Va.,  voucher  26  

Pahlic  Le«lger,  Philadelphia,  voucher  27 

Advanc<'-Gazeite,  Pensacola,  voucher  28    

New  York  Commercial  Advertiser,  New  York,  voucher  29 

National  Republican.  Washington,  voucher  30 


New  York  Herald,  New  Yoik,  voucher  31  

Portsmouth  Journal,  Portsmouth,  N.  H.,  voucher  82 

Evening  .Star  Newspaper  Company,  Washington,  voucher  33. 
Boston  Herald,  Boston,  vouch er  34 


For  same  vessels,  order  dat^nl  July  27,  1883: 
Daily  Times,  Portsmouth,  Va.',  voucher  35. 


Total  amount  of  advertising  bills  paid  to  September  30, 1884, 
for  sale  of  September  24,  1883 

By  advertising  the  following  named  vessels  under  orders  dated 
August  14,  1883.  vis,  Alaska.  Benicia,  Monad  nock  (old),  Narra- 
gannett  Nyack,  Saon,  and  Tusoarora,  as  follows: 

Morning  Herald,  New  York,  vjMicher  36 

Boston  Journal.  BoMton.  voucher  37 

Philadelphia  Inquirer,  Philadelphia,  voucher  38 

The  PrOMS,  Philadelphia,  voucher  39 

Baltimore  A  merican,  Baltimore,  voucher  40 

New  York  Tribune.  New  Vork,  voucher  41 

Daily  Evening  Traveller,  Boston,  voucher  42 

The  Sun.  Philadelphia,  voucher  43  

Coromt^rcial  Advei  tiser.  N-w  York,  voucher  44 

Didly  Morning  Chronicle,  Portsmouth,  N.  H.,  voucher  45 , 


Jonmnl  of  Commerce,  San  Francisco,  voucher  46 
Vallelo  Dally  Chronicle,  Vallejo.  Cal.,  voucher  47 
All*  Oaliforida,  San  Francisco,  voucher  48 


$118  25 
118  68 
213  00 

140  70 
151  20 
229  60 
231  00 
204  75 
150  77 
227  50 

48  75 
43  50 
190  40 
161  70 
179  20 
546  00 
132  30 
73  50 
147  00 
243  60 
130  16 
155  40 
124  80 

141  75 
12  00 
28  00 

196  00 

60  00 

170  80 

117  25 

319  20 

21  00 

108  25 

108  50 


27  20 


TotlJ. 


5,271  71 


54  60 

56  87 
109  80 
136  80 

76  .'W 
176  40 
102  00 
148  80 
127  20 

35  75 

33  75 
82  50 
72  00 


$2,900  08 


3,500 
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Continued. 


Date. 


1883. 
D«o.     1 


1884. 


Mar.  — 
Apr.  18 

jDly     3 


May  31 


Amoant. 


Apr. 

15 

28 

30 

M*y 

1 

3 

5 

5 

5 

6 

6 

6 

9 

10 

12 

15 

20 

21 

26 

31 

31 

Jane 

2 

2  i 

2 

2 

3 

3 

4 

16 

July 

23 

Sept. 

16 

Sept. 

16 

Sept. 

16 

May 

25 

Jane 

18 

Total 


ExPEXDiTURES— Continued. 

For  8&me  vesRols,  under  order  of  September  18, 1883: 

New  York  Maritime  Register,  New  York,  voucher  49. 


Total  amount  of  advertisinp;  bills  paid  to  September  30,  1884, 

for  sale  of  November  20,  1883 

Add  total  for  sale  of  September  24, 1883 


$288  00 


1.450  97 
5. 271  71 


Tot^l  amount  of  advertising  bills. 


By  advertising  the  following-named  vessels  under  orders  dated 
*March  3,  1884,  viz,  Benicia  (second  time  advertised),  Colorado, 
Cyane.  Florida  (second  time  advertised).  Pawnee  (second  time 
aavertise<l),  Supply  (second  time  advertised),  and  Ticonderoga, 
as  follows : 

Messager  Franco- Am<s»rcain,  New  York,  voncher  60 , 

Morning  Herald,  Baltimore,  voucher  51 , 

North  American,  Philadelphia,  voucher  52 , 

Baltimore  American.  Baltimore,  voucher  53 

Evening  Bulletin.  Philadelphia,  voucher  54 

Sunday  Hernld,  "Washington,  voucher  55 

Norfolk  Landmark,  Norfolk,  voucher  56 

Daily  Evening  Traveller,  BuHton.  voncher  57     

Portsmouth  Journal,  Portsmouth,  N.  11.,  voucher  58 

Washinuton  Chronicle,  Washington,  voucher  59 

Army  and  Navy  Regi.ster,  Washington,  voucher  60 

Nautical  Gazett^^,  New  York,  voucher  tJl 

The  Press,  Phila<lelphia,  voucher  62 

Camden  Daily  Post^  Camden,  voucher  63 

Ssini tary  Engineer,  New  York,  voucher  64 

Vallejo*Chronicl«%  Vallejo,  voucher  65 

New  York  Herald,  New  York,  voucher  66 

Washington  Post,  Washington,  voucher  67 

Philadelphia  Inquirer,  Philadelpliia,  voucher  68. 

Journal  of  Commerce,  San  Francisco,  voucher  69 

Evening  Star,  Washington,  voucher  70 

Public  Ledger.  Philadelphia,  voucher  71 

Philadelphia  Record,  Philadelphia,  voucher  72 

New  York  Kepublikaner,  New  York,  voucher  73 

ViruMnifi  Seaport,  Norfolk,  Va.,  voucher  74 

Duily  Chrouicli\  Portsmouth.  N.  H.,  voucher  75 

New  Yorker  Zeitung,  New  York,  voucher  7G 

Army  and  Navy  Joiimal,  New  York,  voucher  77 

Portsmouth  Daily  Times,  Portsmouth,  Va.,  voncher  78 

Daily  Evening  Post,  San  Franciaco,  Cal.,  voucher  79 

Boston  Jounial,  Boston,  voucher  80 

New  York  Ti  ihune,  New  York,  voucher  81 

Commercial  Advertiser,  New  York,  voucher  82 

For  ailvertising  same  vessels  March  15,  1884: 

Norfolk  Vircinian.  Norfolk.  Va.,  voucher  83 

Richmond  Whig,  Richmond,  Va.,  voucher  84 


6,722  68 


Total  amount  of  advertising  bills  paid  to  September  80, 1884, 

for  sale  of  May  3.1884 

I  Amount  of  advertising  bills  of  previous  sales 


Total  amount  paid  for  advertising  to  September  30,  1884 

By  amount  paid  to  S.  P.  Rounds,  Public  Printer,  for  printing  blank 

proposals  to  ]>urchaHe.  voucher  85 

By  anuMint  deposited  in  th«*  Trea.sury  of  the  United  States  at 
Washinffton,  D.  C,  as  "  Miscellaneous  receipts,  proceeds  of  Gov- 
ernment property,  on  arcount  of  proceeds  of  sales  of  old  ves- 
sels." per  certiticate  of  deposit  No.  30665 

By  amount  deposited  in  suutreasury  of  the  United  States,  New 
Orleans,  La.,  erroneously  made  by  Passod- Assist  ant  Paymaster 
A.  Peterson,  jiavy-yaid.  IVnsacola,  in  bin  own  name  and  included 
in  his  account,  deposited  as  "Miscellaneous  receipts,  proceeds  of 
sales  of  old  vessels."  per  certiticate  of  deposit,  New  Orleans, 

No.  140 

By  amount  paid  for  ntiipping  old  vessels  ready  for  sale: 

United  States  nliip  1  iconderojia,  navy-yard,  Brooklyn,  N.  Y., 
for  labor  enijdo.ved,  per  pay-roll  and  statement  herewith, 

vom-her  86  (in  part) 

United  States  ship  Colorado,  navy-yard,  Brooklyn,  N.  Y.,  for 
labor  employed,  voucher  8tj,  remainder *. 

This  total  amount  for  stripping  vessels  was  erronetmsly  included 
in  the  general  pay-roll  of  the  c<»nstrurtion  department  of  the 
Brooklyn  yard  lor  May.  and  also  erroinH)U8ly  included  by  Pay- 
Director  Eidredge  in  his  account  s 


160  00 

66  00 
70  80 
54  00 

72  00 
87  50 

23  80 
74  67 
15  GO 

73  75 
65  60 

116  00 
01  20 
54  40 

68  40 

27  00 
190  80 

69  60 
78  00 
22  00 

67  20 
78  40 
94  40 

144  00 
14  00 

24  75 
78  00 
00  20 

28  80 
72  00 
42  75 

120  00 
84  80 

28  80 
32  00 


2,480  12 
6,722  68 


508  84 
586  21 


200,0091 
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WilUam  B,  Chandler,  Secretary  0/  the  Navy,  in  account-current  with  the  United  Statee — 

Continued. 


Dttte. 


1884. 


Anioaut. 


ExPBNDiTuaBs  -  Continaed. 


Sept.  25  I  Bv  bill  for  tools  (saws)  required  for  removing  the  U.  S.  ships  Co- 
lossas  and  Java.  Paid  by  Pay-Director  A.  H.  Gilman,  New 
York,  voucher  87 


1883. 

KOT. 

21 

Deo. 

5 

20 

1884. 

Jul 

4 

19 

9^b. 

5 

20 

Mar. 

5 

20 

1888. 

Ifov. 

25 

Deo. 

10 

25 

1884. 

Jul 

10 

25 

lUr. 

10 

25 

Apr. 

10 

25 

lUj 

10 

25 

(3o9t  of  breaking  up  old  vestels  and  removing  them. 

IT.  S.  S.  Connecticat,^navy>yard,  Boston,  for  labor  employed, 
by  Paymaster  J.  F.Tarbell,  as  below,  viz: 

Pay-roll  for  first  half  of  November,  voucher  88 

Pay -roll  for  second  half  of  November,  voucher  «9 

Pay-roll  for  first  half  of  December,  voucher  90 


▲Off.  25 


Ang.  81 
8epll8 


Aug.  81 

ScpLie 


80 


Sept  18 
80 


Anff.  80 

80 


Paid 


Pay-roll  for  second  half  of  December,  voucher  91. 

Pay-roll  for  first  half  of  January,  voucher  92 

Pay -roll  for  second  half  of  January,  voucher  93  . . . 
Pay-roll  for  first  half  of  February,  voucher  94  — 
Pay-roll  for  second  half  of  February,  voucher  95. . 
Pay* roll  for  first  half  of  March,  voucher  96 


Total  cost  of  breaking  up  the  Connecticut. 


U.  S.  S.  Canandaigua,  navy-yard,  Norfolk,  Va.,  for  labor  employed. 
Paid  by  Pavmaster  L.  A.  Frailey,  U.  S.  N.,  as  below: 

Pay-roll  (or  first  hulf  of  November,  voucher  97 

Pay-roll  for  second  half  of  November,  voucher  98 

Pay-roll  for  first  half  of  December,  voucher  99 


Pay-roll  for  second  half  of  December,  voucher  100. 

Pay-roll  for  first  half  of  January,  voucher  101 

Pay-roll  for  second  half  of  February,  voucher  102 . . 

Pay-roll  for  first  half  of  March,  V3ucher  103 

Pay-roll  for  second  half  of  March,  voucher  104 

Pay-roll  for  first  half  of  April,  voucher  105 

Pay-roll  for  second  half  or  April,  voucher  106 

Pay-roll  for  first  half  of  May,  voucher  107 


Total  cost  of  breaking  up  the  Canandaigua 


IT.  8.  S.  Snowdrop,  navv-yard,  Norfolk,  for  labor  employed.    Paid 
by  Paymaster X.  A.  Frailey,  IT.  S.  N.,  as  below,  viz : 


Pay-roll  for  first  half  of  August,  voucher  108. 
Pay-roll  for  second  half  of  August,  voucher  109. 


Total  oost  of  breaking  up  the  Snowdrop. 


U.  S.  S.  Virginia,  navy-yard,  Boston,  for  labor  employed.    Paid  by 
Paymaster  J.  F.  TarbeU,  as  below,  viz: 

l^ay-roll  for  second  half  of  August,  voucher  110  (part) 

Pay-roll  for  first  half  of  September,  voucher  111  (part) 


Total  cost  of  breaking  up  the  Virginia. 


U.  8.  S.  Pennsylvania,  navy -yard,  Boston,  for  labor.    Paid  by  Pay- 
master J.  F.  TarbeU,  viz : 

Pay-roll  for  second  half  of  August,  voucher  110  (remainder) 

Pay-roll  for  first  half  of  September,  voucher  111  (in  part) 

Pay-roll  for  second  half  of  September,  voucher  112  (In  part) 

Total  cost  of  Pennsylvania  (incomplete)  to  September  30, 1884 

U.  S.  S.  Oregon,  navy-yard,  Boston,  for  labor.    Paid  by  Paymaster 
J.  F.  TarbeU,  as  below: 
Pay-roll  for  first  half  of  September,  voucher  111  (remainder)  ... 
Pay-roll  for  second  half  of  September,  voucher  112  (remainder) . 

Total  cost  of  Oregon  (incomplete)  to  September  30, 1884 


U.  S.  S,  Colossus,  navvjrard.  Brooklyn,  for  labor  employed.  Paid 
by  Pay  Director  C.  H.  Eldredge  and  erroneously  included  in  his 
accounts  and  in  the  general  pay-roll  of  the  construction  depart- 
ment of  the  Brooklyn  yard,  as  /bllows : 

Pay-roll  for  August,  voucher  113 

Pay-roll  for  September,  voucher  114  (in  part) 


Total  ooetof  Colossos  (incomplete)  to  September  30, 1884. 


18. 743  41 


9, 196  00 


186  87 
45  02 


178  32 
47  36 


225  68 


12, 256  30 


2, 107  30 


956  53 
4,535  04 


5, 491  57 


$1, 574  31 
2, 480  17 
2, 713  46 

1, 748  29 
2, 558  12 
8, 423  23 
1,928  93 
1.999  46 
317  44 


1.909  38 
2.419  23 
1,640  37 

1, 121  48 
497  61 
69  42 
167  16 
834  03 
387  82 
357  00 
292  50 


231  89 


1, 705  25 
5,996  44 
4,  554  61 


40  12 
2,067  18 


Total 


$49  50 


ITo.  14.— SUMMABT  BEPOBT  OIT  ABBmOirAL  VESSELS. 

Naval  Advisoby  Boabd,  Navy  Depabtbcbnt, 

Washington  City^  November  7, 1884 

Sib  :  The  Board  respectfully  presents  a  brief  summary  of  its  work  in 
preparing  the  general  preliminary  designs  of  the  vessels  required  in  tlie 
Department's  letter  of  21st  April  last. 

The  d,000-ton  cruiser  is  a  high  freeboard,  single-decked,  twin-sorew 
vessel,  of  which  the  speed  is  stated  to  be  not  less  than  14  knots  an  hour 
in  smooth  water,  and  the  maintained  sea  speed  13  knots.  The  batteiyi 
consisting  of  four  6inch  and  seven  5inch  B.  L.  11.  guns  and  ten  Hotfih- 
kiss  cannon,  all  the  great  guns  being  mounted  on  the  upper  deck ;  two 
5-inch  in  recessed  ports  on  either  bow,  under  a  light  top  gallant  fore- 
castle ;  four  6-inch  guns  in  sponsons,  two  to  fire  right  sdiead  and  two 
right  astern ;  four  5-iuch  guns  in  broadside,  and  one  in  the  stem. 

There  will  be  two  complete  and  independent  sets  of  propelling  ma- 
chinery, in  separate  watertight  compartments,  having  a  maintained 
collective  indicated  horse-power  of  3,500.  The  ship  will  have  a  bark 
rig  and  light  head-booms,  spreading  about  11,000  sqliare  feet  of  plain 
sail,  or  two-thirds  full  sail-power. 

The  two  heavily-armed  cruising  gun-boats  are  the  same  in  every  re- 
spect except  the  caliber  of  the  guns.  They  are  220  feet  in  length,  35 
feet  beam,  and  1,G00  tons  load  displacement.  They  have  twin  screwa. 
independent  horizontal  engines,  developing  in  aggregate  1,600  indicatea 
horse-power,  which  is  expected  to  give  them  a  speed  eqoal  to  that 
stated  for  the  3,000-ton  cruiser.  They  will  be  rigged  lightlyi  withoai 
head-booms,  as  hermaphrodite  brigs  to  top-gallant  sails. 

The  battery  of  one  will  consist  of  two  8  inch  guns  mounted  on  cen- 
tral pivot  carriages  at  either  end  of  a  central  superstructure,  and  two 
5-inch  guns  mounted  on  the  superstructure  deck  in  sponsons  forward. 
In  the  second,  the  forward  8-inch  gun  is  replaced  by  a  lOinch  and  the 
after  one  by  a  Ginch  gun. 

Both  these  vessels  and  the  3,000-ton  cruiser  are  protected  by  in- 
clined  steel  decks,  side  coal-bunkers,  and  careful  water-tight  sab- 
division  throughout. 

The  light  cruising  gunboat  of  800  tons  displacement  will  carry  a 
battery  of  six  low-])ower  5  inch  B.  L.  R.  guns — one  on  the  poop,  and 
one  on  the  forecastle,  and  four  in  broadside.  A  barkentine  rig  will 
spread  about  5,000  feet  of  plain  sail,  which,  with  a  single  screw,  will 
make  the  vessel  manageable  and  useful  under  sail ;  but  the  rig  is  of 
such  a  character  that  the  si)eed  of  10  knots  an  hour  should  be  main- 
tained at  sea  under  ordinary  circunKStanccs.  In  order  to  produce  these 
results,  and  at  the  same  time  give  a  huge  coal  supply  of  150  tons,  it  is 
considered  necessary  that  the  hull  should  be  as  light  iis  possible,  and 
therefore  to  make  it  of  mild  steel  unsheathed.  The  machinery  and 
boilers  of  this  vessel  will  be  protected  by  the  coal-bunkers.  The  boilers 
will  be  of  a  tyi)e  favorable  to  the  use  of  forced  draught,  and  at  least 
a  speed  of  11  knots  an  hour  will  be  expected  in  smooth  water. 

The  armed  dispatch  boat  is  an  unprotected  vessel  of  high  speed, 
and  of  the  size,  motive  power,  and  general  description  of  the  Dolphin,  bat 
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ITo.  18.— SALE  OF  OLD  MATEBIAL8. 

Navy  Department, 
Washingtonj  November  24, 1884. 

The  Secretary  of  the  Navy  in  his  annual  report  of  December  1,  1883, 
page  19,  stated  that  sales  of  condeipued  stores  and  supplies  had  been 
mi^e  at  the  navy-yards  under  the  authority  of  the  second  section  of 
the  act  of  Congress  approved  August  5, 1882,  S.  at  L.,  vol.  22,  page  296, 
amounting  to  about  $138,000.  This  amount  was  simply  an  estimate 
based  on  incomplete  returns.  The  complete  returns,  since  received, 
show  that  from  the  statutory  sales  made  in  the  summer  and  fall  of  1883, 
alter  paying  commissions,  advertising,  and  other  necessary  expenses, 
the  net  sum  of  $133,406.11  was  realized.  Of  this  sum,  $127,617.47  were 
covered  into  the  Treasury  under  the  head  of  '<  miscellaneous  receipts,'' 
in  accordance  with  section  3618  of  the  Eevised  Statutes,  and  $5,788.64 
to  the  credit  of  the  appropriation  for  <^  ordnance  material  and  small 
arms,"  as  authorized  by  the  act  of  June  20, 1878  (S.  at  L.,  vol.  22,  page 
242). 

Sales  have  been  made  amounting  to  $26,005.68  in  addition  to  the 
above,  $10,047.87  of  which  were  from  the  sale  of  stores  at  Eio  de  Ja- 
neiro on  breaking  up  the  storehouse  in  September  last.  The  paymas- 
ter is  now  settling  his  accounts,  and  it  does  not  appear  that  the  latter 
sam  has  yet  been  covered  into  the  Treasury. 

Two  sunken  hulks  have  been  sold  at  Mare  Island  recently,  the  net 
proceeds  from  which,  about  $2,400,  will  be  covered  into  the  Treasury  as 
^'miscellaneous  receipts  from  sales  of  Government  property.''  Sales  of 
stores  were  made  this  month  at  Nagasaki,  Japan,  when  the  storehouse 
waa  closed,  but  no  returns  have  been  received. 

JNO.  W.  HOGG, 

Chief  Cleric. 
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ITo.  14.— SUMMABT  BEPOBT  OIT  ADBmOirAL  VE8SEL& 

Naval  Advisoby  Boabd,  Navy  Depabthbnt, 

Washington  City,  November  7, 1884. 

Sib  :  The  Board  respectfully  presents  a  brief  summary  of  its  work 
preparing  the  general  preliminary  designs  of  the  vessels  required  in  tns 
Department's  letter  of  21st  April  last. 

The  3,000-ton  cruiser  is  a  high  freeboard,  single-decked,  twin-screw 
vessel,  of  which  the  speed  is  stated  to  be  not  less  than  14  knots  an  hoai 
in  smooth  water,  and  the  maintained  sea  speed  13  knots.  The  battery, 
consisting  of  four  Ginch  and  seven  5inch  B.  L.  E.  guns  and  ten  Hotch- 
kiss  cannon,  all  the  great  guns  being  mounted  on  the  upper  deck;  two 
5-inch  in  recessed  ports  on  either  bow,  under  a  light  top  gallant  fony 
castle ;  four  G-inch  guns  in  sponsons,  two  to  fire  right  sdiead  and  two 
right  astern ;  four  5-inch  guns  in  broadside,  and  one  in  the  stem. 

There  will  be  two  complete  and  independent  sets  of  propelling  ma* 
chineiy,  in  separate  water-tight  compartments,  having  a  maintained 
collective  indicated  horse-power  of  3,500.  The  ship  will  have  a  bark 
rig  and  light  head-booms,  spreading  about  11,000  sqliare  feet  of  plain 
sail,  or  two-thirds  full  sail-power. 

The  two  heavily-armed  cruising  gun-boats  are  the  same  in  every  re- 
spect except  the  caliber  of  the  guns.  They  are  220  feet  in  length,  35 
feet  beam,  and  1,G00  tons  load  displacement.  They  have  twin  screwL 
independent  horizontal  engines,  developing  in  aggregate  1,600  indicatea 
horse-power,  which  is  expected  to  give  them  a  speed  equal  to  that 
stated  for  the  3,000-ton  cruiser.  They  will  be  rigged  lightly,  withoat 
head-booms,  as  hermaphrodite  brigs  to  top-gallant  sails. 

The  battery  of  one  will  consist  of  two  8inch  guns  mounted  on  cen- 
tral pivot  carriages  at  either  end  of  a  central  superstructure,  and  two 
5-inch  guns  mounted  on  the  superstructure  deck  in  sponsons  forward. 
In  the  second,  the  forward  8-inch  gun  is  i*eplaced  by  a  lOinch  and  the 
after  one  by  a  G-inch  gun. 

Both  these  vessels  and  the  3,000-ton  cruiser  are  protected  by  in- 
clined steel  decks,  side  coal-bunkers,  and  careful  water-tight  sub- 
division throughout. 

The  light  cruising  gun-boat  of  800  tons  dispLicement  will  carry  a 
battery  of  six  low-i)ower  5  inch  B.  L.  R.  guns — one  on  the  poop,  and 
one  on  the  forecastle,  and  four  in  broadside.  A  barkentine  rig  will 
spread  about  5,000  feet  of  plain  sail,  which,  with  a  single  screw,  will 
make  the  vessel  manageable  and  useful  under  sail  5  but  the  rig  is  of 
such  a  character  that  tlie  speed  of  10  knots  nn  hour  should  be  main- 
tained at  sea  under  ordinary  circunistanct's.  In  order  to  produce  these 
results,  and  at  the  same  time  give  a  large  coal  supply  of  150  tons,  it  is 
considered  necessary  that  the  hull  should  be  as  light  as  possible,  and 
therefore  to  make  it  of  mild  steel  unsheathed.  The  machinery*  and 
boilers  of  this  vessel  will  be  protected  by  the  coal-bunkers.  The  boilers 
will  be  of  a  tyi)e  favorable  to  the  use  of  forced  draught,  and  at  least 
a  speed  of  11  knots  an  hour  will  be  expected  in  smooth  water. 

The  armed  dispatch  boat  is  an  uni)rotected  vessel  of  high  speed, 
and  of  the  size,  motive  power,  and  general  description  of  the  Dolphin,  but 
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canyiBg  a  battery  of  17  Hotchkiss  cannon,  which  can  all  be  moanted 
to  great  advantage  on  the  upper  deck.  It  is  proposed  to  mount  the 
two  heaviest  revolvers  in  the  extremities  of  the  ship,  12  cannon  of  vari- 
oas  calibers  in  sponsons  on  the  main  deck,  and  one  in  each  top. 

It  has  been  urged,  in  regard  to  this  vessel,  that  the  armament  should 
1      e  one  great  gun,  say  one  6-iuch  gun,  as  in  the  Dolphin ;  but  it  is  the 
(    laion  of  the  Board  that  for  the  class  of  work  which  the  armed  dis- 
oh  will  be  expected  to  perform,  namely,  to  attack  armed  mer- 

it «       lers,  the  great  number  of  rapid-firing  shell-cannon  will  be 
i    Bcuve,  both  when  directed  against  the  buoyancy  by  firing  at  the 
•line,  or  disabling  the  fire  of  artillery.    This  matter  has  been  the 
gect  of  careful  investigation,  and  the  conclusion  reached  is  in  favor 
I  number  of  high-power,  rapid-firing  cannon  as  against  the  single 

\      I       whose  fire  is  slow  and  inaccurate,  when  considered  in  connec- 
la  I      speed  of  a  modem  steamer. 

IX  may  be  objected  that  the  speed  stated  for  these  vessels  is  in«ufii- 
ctenty  but  in  each  one  the  weight  devoted  to  propulsive  machinery  is  all 
that  justice  to  the  other  qualities  of  the  vessel  w^ill  permit,  and  with  the 
present  facilities  at  the  service  of  the  Board  for  determining  either  the 
power  to  be  obtained  under  conditions  in  many  respects  new  to  the  na- 
val service,  or  the  efficiency  of  the  power  developed  in  reference  to  the 
speed,  it  is  not  justified  in  placing  a  higher  estimate  on  the  speed  to  be 
ODtained  from  the  present  allowances. 

THE  ARMORED  STEEL  RAM. 

T      Board's  letter  of  4th  June,  1884,  fully  explains  its  views,  namely : 

It  could  not  advise  for  construction  the  ram  recommended  by  the 

1  Advisory  Board,  which  was  of  the  type  designed  by  Bear- 

AJ  ^mmen^  not  approving  the  position  of  the  ram  given  by  the 

VI C4        notion,  finding  the  speed  which  could  be  obtained  for  the 

[  m  entirely  inadequate  and  the  estimated  cost  much  too  small. 

1  I  ine  Board  would  not  have  recommended  the  construction  of  a 

larmed  harbor-defense  ram  whose  usefulness  even  in  any  event 

aziiremely  limited,  an  attempt  was  made  to  present  the  general  fea- 

r     of  a  vessel  in  accordance  with  the  views  of  the  Department.    This 

I     idy,  short,  twin-screw  vessel  of  3,000  tons  displacement,  and  17 

speed,  with  a  central  citadel  of  10  inch  armor  to  protect  the  ma- 

7  and  an  under- water  protective  deck,  extending  from  the  armored 

Koead  to  the  extremities,  to  protect  the  buoyancy,  strengthen  the 

I,  \    1  protect  the  steering  gear.    The  engines  recommended  for  this 

IP      >  two  sets  of  three-cylinder,  inverted-cylinder,  direct-acting  en- 

3i  42  inches  stroke. 

X  boilers  will  be  contained  in  a  small  water-tight  compartment, 
»le  for  efficient  use  of  forced  draught. 

J     I  following  table  gives  the  general  features  of  each  of  these  vessels, 
reuommend^ : 
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Three  requests  in  the  Department's  letter  still  remain  unanswered. 
First,  with  regard  to  the  4y500-ton  cruiser :  the  Board  has  now  under 
consideration  the  preliminary  design  of  a  vessel  which  it  has  strongly 
recommended  to  the  Department  in  the  following  terms : 
^  The  Board  has  now  decided  that  it  will  not  recommend  the  construc- 
tion of  another  vessel  of  the  size  and  cost  of  the  Chicago;  for  this 
would  be  to  premise  that  the  Navy  should  be  eventually  provide  with 
vessels  of  this  class  for  flag-ships,  whereas,  the  Board  is  of  the  opinion 
that  the  necessity  of  providing  accommodations  for  a  flag-officer  and 
his  staff  should  not  influence  the  construction  of  a  fighting  vessel. 
The  Chicago  is  a  representative  of  the  fully  equipped  unarmored 
cruiser,  but  it  is  believed  that  the  same  fighting  efliciency  can  be 
obtained  without  the  sacrifice  of  any  qualities  essential  to  a  war  vessel, 
and  at  much  smaller  first  cost  and  expense  of  maintenance,  by  the  con- 
struction of  a  fast  twin-screw  steam  cruiser  of  the  type  of  the  Boston 
and  Atlanta,  (»f  about  3,600  tons  displacement.  This  vessel  should 
carry  some  armor-piercing  guns,  which  should  be  rendered  useful  and 
effective  by  a  speed  far  surpassing  that  of  most  iron-clads,  at  least  16 
knots  an  hour  in  smooth  water.  The  ship  should  be  protexjted  by  a 
steel  deck  extending  throughout  the  whole  length,  and  by  the  careful 
subdivision  of  the  space  above  and  below  it,  and  of  the  coal-bunkers. 
By  the  adoption  of  twin-screws,  and  two  complete  and  independent 
sets  of  machinery,  and  perhaps  a  further  subdivisiou  of  the  boiler 
compartments,  with  a  view  to  the  use  of  forced  draft,  the  Board  feels 
justified  in  recommending  that  the  use  of  sails  as  a  means  of  propulsion 
be  entirely  abandoned  in  this  vessel.  The  Board  is  aware  of  the  objec- 
tion that  will  be  urged  against  this  action,  that  owing  to  the  lack  of 
coaling  stations  abroad  it  is  exceedingly  important  that  sails  should 
be  retaine<l  in  order  that  vessels  may  cruise  under  sail,  and  thus  maintain 
themselves  longer  at  sea. 

This  only  forces  the  single  conclusion  that  coaling  stations  must  be 
provided,  for  there  is  hardly  a  doubt  but  that  the  Chicago,  at  sea  under 
sail  alone,  would  be  the  prey  of  an  antagonist  of  one-third  her  size, 
approaching  under  steam,  in  these  times  of  high  speed. 

The  Board  is  now  proceeding  with  the  consideration  of  the  design  of 
the  vessel  herein  recommended.  If,  however,  the  Department  wishes 
to  be  advised  concerning  the  design  of  a  4,500  ton  fully  equipped 
cruiser,  then  the  Board  will  recommend  that  the  Chicago  be  duplicated 
throughout,  except  in  some  minor  improvements  in  detail  of  arrange- 
ments, scantlings,  &c. 

TORPEDO-BOATS  AND  TOBPEDOES. 

In  the  designs  of  these  vessels,  as  in  the  cruisers  now  building,  the 
Board  has  m^e  allowances  for  the  use  of  an  automatic  fish  torpedo  of 
some  kind ;  but  has  recommended  that  the  ahip^a  spar  torpedo  outfit, 
as  fitted  in  the  United  States  naval  vessels,  should  be  omitted,  as  in 
the  opinion  of  the  Board  it  does  not  add  to  the  fighting  efficiency. 

In  regard  to  advising  the  Department  concerning  the  three  torpedo- 
boats,  &e  Board  found  that  torpedo-boats  for  naval  attack,  coast  and 
harbor  defense  of  all  European  nations,  are  now  designed  to  use  the 
Whitehead  torpedo  alone.  Also,  that  the  boats  must  be  built  with 
special  reference  to  the  use  of  some  ton)edo,  and  as  the  only  one  in  use 
fey  the  United  States  was  the  spar,  the  Board  inquired  if  these  boats 
were  to  be  designed  for  its  use.  The  reply  was  indefinite,  and  no  action 
was  ttiken ;  but  now  the  Board  is  prepared  to  make  definite  reoom- 
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mendatioDS,  as  it  is  considered  that  the  importance  of  the  matter 
demands  prompt  action. 

Becent  reports  show  that  American  inventions  of  aatomatio  fish  and 
projectile  torpedoes  possess  great  merits,  and  bid  fair  to  beoome,  at 
reasonable  cost,  powerful  and  useful  weapons,  but  at  the  preaent  mo- 
ment the  only  torpedo  in  the  world  that  has  passed  through  all  the 
exi)erimental  stages,  and  is  in  the  market  for  sale  aa  a  oomplatod 
weapon  of  war,  is  the  Whitehead. 

The  subject  of  a  complet<ely  organized  torpedo-l>oat  coast  defense  hai 
been  attracting  a  great  deal  of  attention  in  Europe  for  a  number  of 
years,  and  now  is  considered  indisi>en8able.  They  are  intended  to  fwa 
a  middle  line  of  defense  or  coast  patrol  between  the  forts  and  fixed 
mines  inshore,  and  the  monitors  and  coast  defense  vessels  outside.  At 
present  this  middle  line  is  in  a  fair  way  of  becoming  considered  as  the 
most  important  of  the  three  lines  of  defense. 

Germany  is  leading  in  this  direction,  and  will  shortly  be  in  posaessioB 
of  160  of  these  craft  (about  $4,320,000  worth),  or  one  for  nearly  ev€cy 
ten  miles  of  coast,  which  distance  the  boat  can  traverse  in  half  an  hoar 
in  any  weather  in  whicli  an  iron-clad  dare  approach. 

The  coast  of  the  United  States  is  admirably  adapted  for  this  kind  of 
warfare,  and  it  is  deemed  by  the  Board  to  be  of  great  importance  that 
a  commencement  should  be  made  with  reference  to  it;  but  before 
making  large  expenditures,  it  is  necessary  to  determine  the  proper  type 
of  boat,  and  to  make  a  thorough  investigation  of  the  difterent  torpedi 
adai>ted  to  naval  purposes. 

The  Board  would  recommend  as  follows: 

1.  That  $100,000  be  appropriated  for  the  purchase  of  the  right  to 
the  Whitehead  torpedo,  and  of  a  certain  number  of  completed  torpedoes^ 

(2)  That  $150,000  be  ap])ropriated  to  build  by  contract  one  firat-claae 
torpedo-boat  130  feet  long ;  one  first-class  torpedo-boat  110  feet  loDg^ 
and  one  second-c^lass  torpedo-boat  70  feet  long,  all  fitted  to  carry  the 
Whitehead  torpedo,  and  the  contracts  to  stipulate  a  penalty  if  the  re- 
sults of  foreign  boats  are  not  obtained,  and  a  premium  if  they  are  ex- 
ceeded. 

In  regard  to  the  armored  vessel,  the  Board  is  decidedly  of  the  opfaiion 
that  the  United  States  should  be  in  possession  of  a  first-class  sea-gmng 
battleshi]),  namely,  a  vessel  that  should  be  armed  with  the heaviert 
guns,  protected  with  the  heaviest  armor,  and  provided  with  the  maxi- 
mum engine  ])ower  now  considered  attainable  in  a  vessel  of  not  unwieldy 
magnitude.  While  disposed  to  recommend  such  a  design  to  the  Depart- 
ment, the  Board  finds  on  investigation  certain  insuperable  natural  ob- 
stacles to  the  use  of  such  a  vessel  on  the  Atlantic  coast,  and  which  limit 
the  value  in  even  the  deep-water  h«arbors  of  the  Pacific. 

It  is  essential  that  even  a  vessel  for  o])erations  on  the  high  seas  should 
be  able  to  enter  our  principal  ports  and  naval  stations  for  supplies,  re- 
pairs, &c.,  at  any  state  of  the  tide.  Investigation  proves  that  this  con- 
dition would  limit  the  maximum  draught  of  water  to  twenty-three  feet 

Again,  the  dimensions  of  the  vessel  must  be  governed,  unfortunately, 
by  the  size  of  our  dry-docks.  That  building  at  Mare  Island  is  the  only 
one  that  would  admit  a  first-class  iron-clad,  while  the  docks  at  Bostcw 
and  Norfolk  limit  the  extreme  breadth  to  about  58  feet. 

Therefore,  with  an  absolute  limit  on  two  dimensions,  the  requisites  fbr 
handiness  that  a  vessel  should  not  exceed  300  feet  in  length,  for  a  cer- 
tain degree  of  fineness  of  form  which  is  essential  to  speed ;  these,  oom* 
bined  with  two  other  governing  qualities  of  the  large  margin  of  stabilily 
and  the  space  for  well-protected  machiner}',  would  fix  the  mazimuB 


REPORT  OP  THE  SECRETARY  OF  THE  NAVY. 


231 


displacement  for  vessels  of  this  type  for  the  United  States  Navy  at  about 
7,000  tons. 

The  requirements  of  our  service  are  peculiar  and  the  qualities  of  an 
iron-clad  require  most  careful  adjustment,  but  the  Board  expects  to 
forward  to  the  Department  a  preliminary  design  at  an  early  date. 
Very  respectfully, 

E.  SIMPSON, 
Rear-Admiralj  U.  8,  JV".,  President  of  the  Board, 

HENRY  STEERS, 

Naval  Architect. 
ALEX.  HENDERSON, 

Ohief  Engineer i  U.  8.  JV". 
J.  A.  HOWELL, 

Captain.  U,  8.  2f. 

F.  M.  BARBER, 
Lieutenant  Commander  J  U.  8.  N. 

F.  L.  FERNALD, 
Naval  Constructor^  U.  8.  -W. 
Hon.  W.  E.  Chandler, 

8ecretary  of  the  Navy. 


COMPLETION  OF  MONITORS. 


Estimated  wHghts  and  coat  of  armor  required. 


Puritan. 

Amphitrite  and  class. 

Wdght 

Cost  per 
pound 

delivered 
free  of 
duty. 

Total  oo8t 

Weight 

Coat  per 
pound 

delivered 

free  of 

duty. 

TotaVtJoet 

Tons. 

Poonds. 

Tons. 

Ponnds. 

0U6  •rmoir 

787.4 
22.8 

|264.8 

72.8 
88.5 

1.851,854 
60,000 

602.108 

168,211 
75.247 

Oentt. 
22.5 
30.0 

25.2| 

22.0 
22.0 

$871, 687  15 

15,000  00 

140, 120  60 

9,090  60 

85,906  42 

16,554  34 

355.6 
13.4 

|20&9 

35.7 
17.4 

796,551 
30,000 

468,048 

80,160 
39,188 

Oentt. 
21.0 
30.0 

25.0 

22.0 
22.0 

$167. 275  71 

yiMtoiiingt 

Tonvt  uiDor  and 

pflot-honM 

Moke-pipe  annor . 
▼«Btttiiton 

9.000  00 

117,012  00 

17,685  00 
8,621  36 

Total 

1;  180.8 

2,682,420 

28.2 

588,889  11 

631.0 

1.413,947 

21.8 

319, 544  07 

cost  of  armor  includes  the  coat  of  fitting  to  the  ahip.    For  cost  delivered,  ready  to 
%•  fitted,  see  below. 

Sumwiarff  of  weight  and  cost  of  armor  required. 


Ampbitrits. 
x^crror. . . . . . 


Total. 


Weight 
of  armor. 


Tons. 

1, 108. 0 
617.6 
617.6 
617.6 


Cost  per 

pound 
delivered  Total  cost 
ready  for 

fitting. 


2.960.8 


Cents. 
21.9 
21.3 
21.3 
21.8 


2L5 


$543. 540 
294.411 
294.411 
294.411 


1.426,778 


—The  cost  per  pound  is  tne  of  duty  and  ready  for  fitting.    Cost  of  fitting,  $25  per  ton. 


ITo.  15.— TBIiL  OF  THE  BOLPHIV. 

Naval  Advisoby  Boabd,  Navy  Depabtment, 

Washington  Oityy  November  24, 1884. 

Sib  :  The  Board  would  respectfully  report  that  it  was  notified  by  t 
contractor,  Mr.  John  Eoach,  that  the  Dolphin  would  be  ready  on  toe 
20th  instant  for  the  preliminary  trial  to  test  the  machinery,  engines, 
boilers,  and  appurtenances,  as  required  by  the  ninth  clause  of  the  con- 
tract. This  trial  was  to  be  made,  as  recommended  by  the  Board  in  its 
letter  to  the  Department  of  11th  September,  in  Long  Island  Sound,  and 
the  data  to  be  recorded  as  required  by  the  United  States  Steam  Log, 
and  as  approved  by  the  Department  in  a  letter  to  the  Board  of  25di 
October. 

The  contract  conditions  were  as  follows: 

"  (2)  That  the  collective  indicated  horse-power  developed  by  said  en- 
gines under  the  prescribed  conditions  shall  be  2,300,  and  maintained 
successfully  for  six  consecutive  hours;  provided,  that  in  case  of  the 
failure  of  the  development  of  this  power  the  vessel  shall  be  aocepted  if 
it  can  be  shown  to  the  satisfaction  of  the  Naval  Advisory  Board  and 
the  Secretary  of  the  Navy  that  this  failure  was  due  neither  to  defective 
workmanship  nor  materials.^ 

The  Board  assembled  on  the  Dolphin  at  8  a.  m.  on  the  20th  instant, 
at  the  dock  in  East  River,  at  the  foot  of  Eighth  street. 

The  ship  left  the  dock  at  9.15  a.  m.,  and  proceeded  at  two-thirds  power 
into  the  Sound.  At  10.46  a.  m.  she  passed  Execution  Bock  Light  at 
full  speed;  the  agreement  being  to  run  as  nearly  as  possible  a  straight 
course  at  full  speed  to  the  Middle  Ground  Light,  302  miles  distant,  and 
as  far  beyond  as  necessary  to  occupy  a  time  of  three  hours,  in  order  that 
six  hours  might  expire  on  the  return  to  Execution  Bock. 

At  12*>  40™  10»  the  engines  slowed  down  for  twenty  minutes  to  ex- 
amine a  bearing.  With  this  exception  the  engines  worked  continaonsly, 
the  boilers  furnished  ample  steam,  the  fire-room  blowers  fumishiog  ex- 
cellent draft,  until  2.36  i).  m.,  when  the  vessel,  having  fallen  off  four 
points  while  turning  at  full  speed  to  return,  the  thrust  length  of  the 
main  shaft  broke  just  at  the  neck  of  the  coupling  abaft  the  main  bearing. 

No  damage  further  than  a  slight  injury  to  the  bearings  of  the  broken 
length  of  shaft  was  done  to  the  machinery;  and  the  vessel  then  came  to 
anchor,  lying  4  miles  southeast  of  Falknei^s  Island  Light,  and  assistance 
was  sent  for. 

The  Board  is  gratified  to  state  that  except  for  this  accident  the  vessel 
would  have  been  recommended  for  acceptance,  as  the  average  collective 
indicated  horse-power  of  the  engines  was  1,954  and  the  maximum  2,141; 
the  average  speed  over  the  ground  for  the  whole  distance  of  65.7  nau- 
tical miles  run  was  approximately  15.3  knots  per  hour. 

The  Board  estimates  that  the  speed  through  the  water  for  one  hour, 
for  which  more  accurate  observations  were  obtained,  was  at  the  rate  <h 
16  to  16J  knots. 
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The  trial  was  safBcient  to  convince  the  Board  that  the  vessel  will 
ftilly  meet  the  estimates  of  her  design  when  a  continaoas  trial  is  ob- 
tained after  the  shaft  is  replaced. 

After  farther  investigation,  the  Board  will  inform  the  Department  in 
regard  to  the  probable  cause  of  the  failure  of  the  shaft,  which  ander  the 
terms  of  the  contract  is  to  be  made  good  by  the  contractor. 
Very  respectfully. 

E.  SIMPSON, 
Rear-Admiralj  U.  8.  JT.,  President  of  the  Board. 

Hon.  W.  E.  Ohandleb, 

Secretary  of  the  Navy. 


No.  16.— REPORT  ON  TESTS  OF  MILD  STEEL:  STNOPSia 

Naval  Advisory  Board,  N'avy  Department, 

Washington  City^  Ifavember  17, 1884. 

Sir  :  The  Board  wonld  respectfally  state  that  it  has  in  preparation 
a  <<  Eeport  on  Testa  of  Mild  Steel"  for  the  cruisers,  in  general  acoordanoe 
with  the  accompanying  synopsis. 

The  report  cannot  be  completed  for  some  months,  wl^en  it  is  hoped 
that  it  may  be  embodied  in  the  volume  of  yoar  report  for  the  year- 
1884. 

Meanwhile  it  is  desired  to  state  that  although  some  trouble  was  nat- 
nrally  experienced  in  the  beginning,  the  measure  of  success  obtained 
by  the  steel  manufacturers  in  meeting  the  specifications  is  very  grati- 
fying, while  the  specifications  themselves  have  effectually  secured  the 
requirements  of  the  law,  viz,  ^'a  tensile  strength  of  not  less  than  60,000 
pounds  to  the  square  inch,  and  a  ductility  in  eight  inches  of  not  leas 
than  26  per  centum." 

The  material  furnished  up  to  September  1,  in  all  about  4^570  ton8| 
shows  an  average  tensile  strength  of  62,700  pounds  per  square  inoh|  witk 
25.75  per  cent,  ductility  in  eight  inches. 

The  success  obtained  in  working  the  material  in  the  shii)-yard  is  no 
less  gratifying,  the  proportion  of  failures  of  material  under  treatment 
being  extremely  small. 

It  is  with  pleasure  that  the  Board  reports  the  progress  made  in  mild 
steel  construction,  which  in  future  should  present  no  especial  diffloollyi 
and  the  entire  feasibility  of  which,  at  moderate  cost,  has  been  com- 
pletely established. 

Very  respectfully, 

E.  SIMPSON, 
RearAdmiraly  U,  8,  N.y  JPresident  of  the  Board. 

Hon.  W.  E.  Chandler, 

Secretary  of  the  Navy. 


SYNOPSIS. 

Riaum4  of  the  proposed  report  of  the  Naval  Advisory  Board  to  the  honorabU 

the  Navy  on  teats  of  steel. 

This  report  is  prepared  and  compiled  by  the  Board  in  order  to  render  more  naefnl 
the  mass  of  information  accnmnlated  dnrmg  the  first  experience  of  the  Department 
with  mild  steel  for  naval  constrnction ;  thus  to  further  tne  development  and  manu- 
facture and  use  of  this  metal. 

1.  K<58um6  of  the  discussion  and  testimony  leading  to  the  adoption  of  the  limiteof 
strength  in  Act  of  August  5,  188*2,  including  the  testimony  before  the  Committee  of 
Naval  Affairs  in  the  House,  and  the  report  of  the  first  Advisory  Board. 

2.  This  Board's  letter  to  steel  makers  of  the  21st  March,  1883,  asking  if  they  ooold 
snpply  8ha]>os  under  this  act. 

Tlieir  roi)lieR  in  full. 

3.  Tests  as  first  drawn  up  by  the  Board. 

4.  Letter  forwarding  this  to  steel  makers;  remarks  noting  replies. 
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5.  Board's  letter  on  proposed  modifications,  explanations  of  tliis  and  comparisons 
with  foreign  and  other  tests. 

6.  Tests  as  finally  approved  by  the  Department. 

7.  Difflcnlties  found  in  use,  and  cause  of  same,  and  subsequent  modifications  of 
methods  of  inspection. 

8.  Tests  of  each  heat  from  each  place  from  which  steel  has  been  supplied,  and  sum- 
maries, as  follows : 

Total  number  of  heats  tested. 
Total  number  of  heats  passed. 
Total  number  of  heats  tailed. 
Average  tensile  strength  of  whole  amount  passed. 
Average  ductility  of  whole  amount  passed. 
Total  amount  of  material  delivered  to  September  1,  1884. 
Weight  of  finished  material  failed  in  quenching. 

Weight  of  finished  material  failed  in  per  cent,  of  pounds  of  material  subjected  to 
this  test. 

9.  The  above  given  for  totals,  delivered,  passed,  &c.,  from  all  mills  in  aggregate. 

10.  Table  showing  nature  and  cause  of  failure  of  ev^  piece  which  fail^in  work- 
ing or  was  rejected  at  the  works,  and  the  per  cent,  of  this  to  the  total  amount  de- 
Uvered. 

10  a.  Summaries  and  tables,  similar  to  the  above,  of  tests  of  rivets. 

11.  Board's  letter  asking  a  report  from  each  inspector  as  to  changes  or  additions  to 
tlm  tests. 

12.  Copies  of  each  of  these  reports. 

13.  Tests  finally  proposed  by  the  Board,  with  reasons  for  same. 

SPECIAL  TESTS. 

1.  Tests  of  steel  shafts  accompanied  by  tests  of  steel  for  shafts  taken  from  other 
aonroes. 

2.  The  special  reports  of  each  inspector  of  tests  for  elastic  limit  with  strain  dia- 
gimma,  accompaniea  by  discussion  of  the  results,  and  by  remarks  on  testing  machines. 

3.  Tests  showing  Board's  experience  with  annealing. 

4.  Tests  of  ductility  and  tensile  strength  of  specimens  of  various  lengths  from  ^'' 
to  10". 

5.  Table  of  calculated  strength  of  beam  sections. 

Discussion  of  variation  in  the  sections  for  different  places  and  purposes. 
0.  Recommendations  that  Z  bars  of  certain  sizes  should  be  specified  for  frames  and 
•liher  Qses. 

7.  Tests  of  steel  forgings  for  cruisers. 

8.  Instruments  for  use  in  testing. 
Blanks  for  use  of  inspectors,  &.G. 


Ho.  17.— XXPEBIMEHTAL  WORKS  TO  DBTBEMnrB  BB8I8TAS0I 01 

SHIPS. 

NAYiX  ABYISOBY  BOABD,  KAYY  DBPABTMXNTy 

Washington  Citify  AprU  17,  ISSi. 

Sm :  The  Board  respectfully  recommends  that  experimental  wmki 
be  established  for  the  pnrpose  of  determining  the  resistance  of  shipi 
by  towing  models,  haYing  needed  the  results  obtained  by  sn^  experi- 
ments since  the  commencement  of  its  present  labors. 

With  reference  to  the  utility  of  such  an  establishment,  the  Boaid  hai 
only  to  point  out  that  the  most  important  question  in  naYal  arohiteotun 
is  the  relation  of  resistance,  speed,  and  engine  power  of  ships,  and  that 
such  experiments  as  are  herein  suggested  in  connection  with  meaanred 
mile  trials  such  as  the  Department  has  already  authorized  are  now  le- 
garded  as  the  means  by  which  a  solution  of  this  question  may  be  moil 
nearly  approached. 

The  Board  presents  herewith  a  memorandum  submitted  by  Aaaiatent 
Kaval  Oonstructor  F.  T.  Bowles,  presenting  a  brief  r6sum6  of  the  hlstoiy 
and  advantages  of  such  an  establishment,  including  a  copy  of  hie  papv 
on  towing  experiments  on  models  to  determine  the  resistance  of  foil- 
sized  ships,  and  a  letter  to  him  from  Mr.  William  Denny,  of  Dumber 
ton,  giving  valuable  information  in  regard  to  this  matter. 

The  Board  suggests  an  appropriation  of  $50,000  for  the  constraetioa 
of  the  tank,  buildings,  engines,  instruments,  and  attaohmentey  to  be 
situated  at  the  Washington  navy-yard. 

It  is  estimated  that  a  year  would  be  required  for  the  completioii  of 
the  structure  and  instruments. 
Very  respectfully, 

E.  SIMPSON, 
Rear- Admiral^  U.  8,  Navy^  President  of  the  Board, 

Hon.  W.  E.  Ghandleb, 

Secretary  of  the  Navy, 
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Paris,  France,  August  26, 1884. 

Of  all  the  special  branches  of  naval  equipment,  none  is  at  present  re- 
ceiving a  more  careful  and  wide-spread  attention  amongst  the  European 
naval  powers  than  that  of  the  torpedo-boat  for  coast  defense.  Every 
oonntry,  without  exception,  that  possesses  a  sea-coast  is  at  this  moment 
engaged  in  building,  or  having  built,  boats  suitable  for  this  service. 
Portngal  alone,  of  all  these  countries,  possesses  less  than  nine  boats 
oompetent  to  take  part  in  coast  defense.  (In  the  use  of  the  word  cocisty 
its  literal  definition  is  intended.)  Every  evolutionary  squadron  has 
1(8  attachment  of  torpedo-boats  forming  an  independent  flotilla,  fully 
able  to  accompany  the  squadrons  under  all  circumstances  of  wind  and 
sea.  In  all  countries  officers  are  picked  from  the  lower  grades  of  the 
ezecative  corps,  and  are  given  a  special  training  in  handling  them,  to 
acquire  an  intimate  knowledge  of  every  detail  of  the  boats  and  of  their 
native  coasts.  The  crews  form  a  picked  corps  of  men  thoroughly  in- 
Btrocted  in  the  working  of  the  machinery  and  weapons,  and  with  but 
one  or  two  exceptions  each  nation  builds  its  own  boats. 

Theonanimity  with  which  foreign  naval  powers  are  developing  topedo 
warfare  seems  to  prove  that  decided  recommendations  should  be  made 
with  regard  to  torpedo-boats. 

In  making  a  report  upon  torpedo-boats  for  coast  defense  it  seems  best 
to  start  from  the  basis  of  the  recommendations  of  a  board  of  German 
navsd  officers,  made  in  March  last  to  the  Reichstag.  It  must  be  borne 
in  mind,  1st,  that  in  1873  a  German  advisory  board  laid  down  a  com- 
plete programme  for  tbe  reconstruction  of  the  navy ;  2d,  that  as  this 
programme  has  been  filled,  it  has  been  accompanied  by  constant  practi- 
cal tests  which  have  led  to  many  modifications  of  detail,  although  the 
main  summary  has  never  been  deviated  from ;  3d,  that  no  deviation 
has  ever  taken  place  upon  theoretical  considerations  alone,  but  only 
after  direct  experiment  has  clearly  proved  that  a  strict  adhesion  to  the 
original  projects  was  erroneous.  The  following  extracts  from  the  report 
above  referred  to  contain  all  that  is  pertinent  to  the  subject  under  con- 
sideration : 

The  developmeDt  of  submarine  minos  and  of  locomotive  torpedoes  has  at  present 
reached  such  a  point  that  we  do  not  expect  important  advances  to  be  made  in  either 
system  daring  tne  comine  year,  and,  such  being  the  case,  we  are  of  the  opinion  that 
we  should  now  acquire  the  best  material  existing  for  both  systems.  For  many  years 
we  have  patiently  allowed  other  navies  to  take  precedence  of  ours  in  this  develop- 
ment,  in  order  that  when  the  proper  time  should  come  to  fully  equip  this  branch  of 
the  service  we  might  be  absolutely  certain  of  advancing:  in  the  true  direction.  That 
time  has  now  come,  and  we  must  cease  observation  and  proceed  at  once  to  the  com- 
plete defense  of  the  (German  coast.  *  *  *  The  idea  which  was  formerly  cultivated, 
•od  which  was  expressed  in  the  original  programme  of  fleet  development,  of  having 
qiecial  torpedo  vessels  of  a  medium  size,  has  not  been  realized,  and  is  not  recom- 
mended on  account  of  the  many  obstacles  presented  by  the  attempt  to  satisfactorily 
combine  speed,  armor,  maneuvering  i>ower,  torpedo  and  gun  power.  •  *  •  The 
design  of  proyiding  each  iron-dad  with  two  torpedo-boats  has  as  yet  not  been  fuUy 
earned  out,  as  it  is  considered  better,  if  possible,  to  make  these  boats  larger  and  more 
seawortlur,  in  order  that  they  may  accompany  an  iron-clad  squadron  as  an  independ* 
cut  sttMinMiit. 

VSSI 
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For  fighting  along  the  home  coast  these  heats  will  he  ahle  not  only  to  aooompan^ 
the  iron-clads  bat  to  engage  in  independent  coast  operations.  For  foreign  expedi- 
tions, too  distant  to  maKC  them  independently  applicable,  they  may  be  transported 
to  the  scene  of  action  on  special  transport  ships. 

Torpedoes,  as  well  as  torpedo-boats,  are  now  manufactured  exclusively  in  natiTe 
German  establishments.  *  *  *  These  boats  are  about  98  feet  in  length,  with  Tcrf 
li^ht  draught,  carry  a  complement  of  one  officer  and  about  fourteen  men,  two  torpedo- 
dischargers,  and,  as  a  rule,  two  revolving  cannon.  They  have  no  rig  whatever,  bnl 
carry  coal  enough  to  drive  them  1,000  miles,  at  a  speed  of  10  knots.  The  few  boati 
of  this  class  which  the  German  Government  has  possessed  up  to  this  time  (eleven  ii 
all)  have  been  well  taken  care  of.  *  *  *  The  small  size  and  very  high  speed  of 
these  boats  make  them  very  diillcnlt  targets  to  hit,  so  that  in  this  respect  they  pos- 
sess a  great  advantage  over  heavy  iron-cluds.  *  *  *  It  must  he  remembered,  how- 
ever, that  it  is  not  probable  that  the  success  of  an  operation  wonid  be  made  depend- 
ent upon  a  single  shot  or  a  single  boat,  but  that  attacks  would  be  made  by  from  two 
to  six  boats,  attacking  from  different  directions.  It  is  possible,  therefore^  at  the  riik 
of  a  loss  of  a  minimum  number  of  men  and  of  a  few  cheap  and  quiokly-built  boats,  to 
sink  a  colossal  war-ship  in  a  single  attack.  Even  in  bright  moonlight,  and  with  the 
greatest  possible  care  and  alertness,  it  becomes  impossible  for  a  ship  to  anchor  fbri 
single  night  on  a  coast  well  defende<l  by  these  torpedo-boats. 

Numerous  and  well-provided  torpedo-boats  make  a  blockade  an  undertaking  of  tht 
most  difficult  character.  It  makes  it  necessary  for  tbo  blockading  sqaadron  to  baol 
off  the  coast  every  night.  Its  coal  supply  is  thereby  wasted,  the  harbor  is  left  open 
at  night,  and  the  actualitv  of  the  blockade  is  threatened.  Even  though  under  w^ 
the  squadron  is  not  safe,  for  the  boats  can  follow  it  out  and  find  the  ahipa. 

It  is  readily  conceivable  that  in  an  energetic  defense  of  this  kind  many  boats  will 
be  disabled  through  accident  and  the  enemy's  fire,  and  therefore  the  total  namber  of 
boats  must  not  be  limited  to  that  barely  necessary  for  the  active  work.  *  *  *  In 
considering  this  matter  it  is  not  a  question  of  any  single  modification  of  type,  or  of 
single  vessels,  as  would  be  the  case  with  vessels  of  the  fleet,  but  it  is  a  neceflaity  that 
the  German  torpedo  flotilla  should  be  brought  up  to  the  number  of  150  boats,  fcrrcioart 
defense,  the  armament  of  war  ships,  and  a  reserve  for  replacing  disabled  boats. 

With  this  number  the  German  fleet  will  stand  flrst  in  the  world  in  respect  of  tor- 
pedo defense,  as  is  shown  by  the  following  table  of  torpedo-boats  possessed  by  difie^ 
ent  nations: 

England  has  built  22  first-class  and  97  second-class,  and  is  building  4  first-clais  and 
6  second-class — total,  129. 

France  has  built  13  first-class  and  53  second-class,  and  is  building  3  ftrst-class  and? 
second-class — total,  76. 

Russia  has  built  4  first-class  and  117  second  class,  and  is  building4  first-class — ^totsL 
125. 

Italy  has  built  18  first-class  and  21  second-class,  and  is  building  14 — ^total,  63. 

Holland  has  24,  Norway  and  Sweden  15,  Austria  14,  and  Denmark  9.  £nglaod, 
France,  aud  Austria  contemplate  an  increase  in  the  immediate  future. 

The  average  cost  of  a  torpedo-boat,  with  its  torpedoes  and  revolving  cannos, 
amounts  to  240,000  marks  ($57,170).  In  onler  to  attain  this  number  of  boats  it  isnee- 
essary  to  provide  for  building  115  new  ones. 

The  opening  statement  and  the  final  recommendation  of  this  leport 
leave  no  doubt  whatever  with  regard  to  the  opinion  of  German  naval 
oflicers  that  the  torpedo-boat  has  passed  entirely  beyond  the  experi- 
mental stage,  aud  has  entered  as  a  permanent  element  into  the  consti- 
tution of  the  fleet.  As  they  say,  there  is  no  question  here  of  types  of 
vessels  or  of  single  sliips,  but  the  flotilla  must  at  once  be  brought  up  to 
its  full  standard.  Coming  as  these  statements  do,  from  a  people  so 
methodical  and  certain  in  all  matters  of  military  improvement,  it  woald 
seem  that  an  acquisition  of  these  boats  by  the  United  States  is  of  the 
first  importance,  and  that  action  should  be  taken  at  once. 

In  entering  into  an  argument  with  regard  to  the  importance  of  this 
type  of  naval  defense  for  our  own  coasts,  it  is  necessary  to  have  as  com- 
plete an  understanding  as  possible  of  the  boat  itself  and  its  develop- 
ment. The  appendix  to  this  report  contains  important  data,  illustrat- 
ing the  improvements  and  present  condition  of  the  boats. 

From  these  data  it  will  be  seen  that  the  fully  developed  first-daMS  tor- 
pedo-boat of  to-day  is  in  general  terms  a  craft  about  100  feet  long,  with 
a  draught  of  from  4^  to  G  feet  of  water )  a  capability  of  maintaining  a 
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speed  at  sea  of  not  less  than  16^  knots ;  an  endurance  at  this  speed  of 
over  160  miles,  and  a  maximnm  endurance  of  from  650  to  1,200  miles ; 
an  armament  of  torpedoes  and  revolving  cannon,  and  a  capability  of 
keeping  the  sea  nnder  all  conditions  of  weather. 

In  examining  the  especial  work  of  this  type  of  boat,  attention  is  drawn 
to  Ae  custom  now  almost  universal  in  Europe  of  considering  the  total 
work  of  the  coast  defense  as  divided  into  three  distinct  sections,  called 
lines  of  defense. 

The  inner  line  consists  of  the  coast  fortifications  and  other  channel 
defenses,  such  as  mines  and  permanent' obstructions.  Indefinite  ex- 
tension of  fortifications,  such  as  would  render  the  coast  difficult  of  ac- 
cess, is  impracticable.  The  great  expense  of  construction  and  main- 
tenance limits  their  position  to  those  points  which  are  of  the  most 
vital  importance  to  the  safety  of  our  seaboard  towns.  Even  at  these 
IK>ints  the  best  armed  fortifications  are  considered  insufficient  of  them- 
selves to  effectually  check  an  active  enemy  from  doing  almost  irre- 
parable damage  to  the  places  which  they  are  designed  to  protect.  In 
order  to  enable  them  to  develop  tbeir  full  power  a  defense  must  be 
organized  in  the  approaches  themselves.  In  the  cases  of  approaches 
that  possess  little  commercial  but  great  strategical  value,  these  supple- 
mentary defenses  may  consist  of  permanent  obstructions,  blocking  the 
channels  completely  and  needing  only  such  protection  as  shall  insure 
against  their  removal  by  an  enemy.  In  approaches  of  great  com- 
mercial value,  this  system  cannot  be  applied  except  at  a  period  of  the 
most  dire  necessity.  The  channels  must  then  be  defended  by  mines. 
These  mines,  however,  must  not  be  of  such  a  nature  as  to  hamper  the 
firee  movements  of  friendly  commerce  or  naval  vessels  except  when 
the  enemy  is  actually  present,  and  the  matter  of  opening  or  closing 
channels  at  will  is  one  of  the  most  difficult  things  to  accomplish,  par- 
ticularly with  an  active  enemy  in  the  vicinity,  who,  by  skillful  counter- 
miniog,  may  in  a  single  night  make  a  havoc  in  these  defenses  that  it 
will  require  days  and  perhaps  weeks  to  remedy,  requiring  resorc  to 
permanent  obstructions. 

In  order  that  these  important  approaches  may  be  kept  open  until  the 
last  moment,  that  time  may  be  gained  by  giving  warning  and  possibly 
holding  an  enemy  in  check  until  the^"^  may  be  made  secure  and  to  pre- 
vent their  removal  or  disabling  when  in  place,  a  second  line  of  defense 
is  rendeiled  necessary.  As  it  is  this  line  which  depends  for  its  main 
strength  and  efi'ectiveness  upon  torpedo-boats,  I  will  pass  to  the  con- 
sideration of  the  outer  line  first. 

The  outer  line  of  defense  consists  of  the  sea-going  fightiug  vessels 
proper,  both  armored  and  unarmored.  If  an  armored  force  appears 
before  any  important  point,  on  the  coast,  it  must  be  met  by  a  force  of 
at  least  equal  strength  and  driven  off,  otherwise  a  blockade  is  estab- 
lished. It  must  be  borne  in  mind  at  this  point  that,  if  a  channel  is 
blocked  by  our  own  mines  or  obstructions,  the  object  of  a  blockade  is 
fully  attained,  so  that  an  enemy  is  really  relieved  of  the  necessity  of 
keeping  a  strong  blockading  force  in  the  vicinity ;  and  in  points  where 
his  strong  force  is  present,  these  mines  and  obstructions  are  a  most 
powerful  aid  to  that  force.  There  are  many  methods  of  modifying  this 
drawback,  but  none  can  neutralize  it  except  in  a  very  partial  manner 
without  the  assistance  of  the  middle  lino  of  defense.  An  enemy's  force 
acting  in  squadron  requires  a  massing  of  the  vessels  of  the  outer  line 
into  squadrons  to  act  against  it.  An  active  enemy  using  vessels 
singly  requires  the  most  constant  movement  of  the  individual  vessels 
of  the  outer  line  to  keep  him  off.  In  these  cases  a  single  vessel  may 
keep  sevend  constantly  confined  to  one  portion  or  stretch  of  coast  to 
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gaard  it.    Thus  the  outer  line  is  rendered  liable  at  any  time  to  be 
off  from  even  the  defense  of  a  most  important  point,  to  meet  and  cj 
or  drive  off  a  concentrated  movement  at  some  other  point. 

Coming  now  to  the  second  or  middle  line  of  defense,  we  find  itedi 
to  be :  To  inaugurate  a  living  defense  of  the  approaches,  tliat  c^     c 
guish  friend  from  foe ;  that  shall  by  its  mobility  and  strength  (    bcu      r 
bar  the  way  to  the  sudden  incursions  of  single  vessels  of  the  em 
permitting  commerce  to  freely  pass  in  and  out  up  to  the  last  i    »i        ; 
that  sball  assist  tbe  fortification  to  guard  the  mines  from  counter       uns; 
that  shall  leave  the  ships  of  the  outer  line  the  greatest  freedom 
in  movement,  so  that  their  sudden  withdrawal  at  a  call  or  in  chi     i 
not  leave  a  point  open  to  attack ;  that  shall  finally  render  a  bi    i 
by  the  enemy  a  hazardous  undertaking,  forcing  him  to  haul  off  the 
at  night;  and  that  shall  prevent  him  from  taking  up  a  position  for  d 
bardment  out  of  reach  of  the  fortifications  and  mines,  and,  in  i 
mSUe  on  the  coast  between  squadrons,  that  can  advance     id  ti     > 

To  keep  the  approaches  constantly  barred  to  the  enemy 
friends  is  the  specific  duty  of  the  coast  defense.    It  is  of  the  1 1        » 

the  world  over,  being  unaffected  in  this  respect  by  either  i^ne  pou 
or  geographical  situation  of  the  country.    In  the  United  States,      r- 
ever,  the  importance  of  this  part  of  a  war  programme  is  superior  to  u 
of  all  others,  since  in  a  war  with  any  country  except  England  or  Me:      • 
the  first  attack  on  national  territory  must  be  on  the  coast,  and 
England  the  danger  to  the  coast  is  greater  than  that  to  the  Noru 
border.    Naturally,  then,  in  developing  a  defensive  power,  the  oi 
defense  should  receive  the  first  attention. 

Examining  the  present  condition  of  our  coast  defenses,  it  will  be  found 
that  the  inner  line  is  the  best  provided.  Whatever  may  be  the  defiden- 
cies  of  the  fortresses,  the  channel  protections  can  quickly  be  made  avail- 
able. Technical  knowledge  is  here  of  far  more  vital  importanoe  thaa 
actual  material,  and,  thanks  to  the  schools  of  Newport  and  WflMi 
Point,  the  United  States  is  in  a  position  to  hold  its  own  with  the  world, 
so  that  in  case  of  an  outbreak  this  part  of  the  defense  could  be  qoiokly 
and  elfectually  put  in  operation,  and  thus  be  of  great  service  in  allow- 
ing time  for  the  full  development  of  the  other  lines. 

As  has  been  shown,  however,  this  channel  protection  is  open  to  de- 
struction by  an  active  enemy,  and  requires  a  vigilant  gnaM,  jostii 
much  as  an  army  requires  (mtposts. 

Attention  is  here  called  to  an  invention  now  regarded  with  greit 
favor,  which  has  been  introduced  in  Germany,  France,  and  Austria,  and 
for  the  purchase  of  which  Italy  is  negotiating.  It  is  a  system  of  minei 
(the  invention  of  an  Austrian  naval  oflicer),  that  may  be  laid  down  by  ft 
vessel  running  at  slow  speed  in  such  a  manner  as  to  effectaally  oloie 
an  approach.  The  system  may  be  taken  up  almost  as  quickly  as  it  ii 
laid  down,  and  in  this  manner  approaches  may  be  left  free  until  fto 
danger  is  actually  in  sight. 

Passing  to  the  outer  line  of  defense,  it  is  found  to  be  lamentably  weak, 
although  it  exists  to  a  certain  degree  and  gives  evidence  of  develop- 
ment. This  line  is,  however,  one  that  cannot  be  quickiy  eBtabUaheo. 
Years  are  required  to  build  a  single  iron-clad,  and  it  is  almost  beyond 
possibility  to  arrive  at  the  construction  of  more  than  one  at  a  time  dar- 
ing i)eiice.  With  regard  to  the  unarmored  vessels,  we  have  yet  to  talfe 
the  amount  of  their  value  (which  seems  to  be  very  great)  in  this  line,  asil 
will  probably  be  several  years  before  enough  of  them  wUl  be  afloat  to 
make  any  effective  combination  whatever. 

The  second  line  of  defense  in  all  navies  consists  of  torpedo-boalii 
with  what  are  known  as  floating  gun-carriages  and  torpedo-gun  boeti 
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supporters.  This  line  with  us  has,  in  point  of  fact,  no  existence 
whatever,  although  the  weakness  of  the  first  line,  the  time  required  in 
war  to  strengthen  that  line,  the  innate  power  of  the  second  or  middle 
line  itself,  and  the  necessity  of  its  existence  as  a  guard  over  the  inner 
line,  all  imperatively  demand  its  development.  Without  the  existence 
of  an  outer  line  the  middle  and  inner  ones  can  keep  the  enemy  off, 
break  a  blockade,  and  frustrate  operations.  With  the  partial  develop- 
ment of  a  middle  line,  concentrations  can  readily  be  made  that  will  en- 
able the  inner  line  to  be  developed  with  the  greatest  speed.  Without 
the  middle  line  our  outer  line  is  utterly  powerless  to  spread  its  support, 
and  the  inner  one  is  in  constant  danger. 

In  scanning  the  coast  defense  development  all  over  Europe,  it  will  be 
found  that,  whilst  the  fortresses  are  incomparably  stronger  than  our  own, 
their  strengthening  has  been  of  a  very  gradual  nature,  and,  as  artillery 
improves,  the  rearmament  of  the  coast  forts  is  the  last  strengthening 
carried  out. 

The  channel  defenses,  being  a  matter  mainly  of  technical  education, 
oannot  be  measured  in  its  development,  and  in  so  far  as  the  education 
is  concerned  we  are  not  behindhand.  In  the  outer  line,  our  attention 
has  been  constantly  turned  to  the  construction  of  the  great  iron-clads. 
The  fleets  are  large,  and  immense  expendures  are  made  to  increase  their 
number. 

Considering  the  second  or  middle  line,  we  find  nearly  every  navy  in 
the  world  with  a  full  schedule  of  floating  gun-carriages  and  torpedo- 
gunboats,  the  result  of  a  constant  growth  since  1869.  With  the  torpedo- 
boats,  however,  the  development  becomes  at  once  strikingly  marked. 
In  1873  there  was  one  builder  in  the  woild  (Thornycroft).  In  1883  we 
count  as  builders  exclusively  devoted  to  this  work,  two  in  England,  two 
in  France,  three  in  Italy,  three  in  Germany,  two  in  Eussia,  and  one  in 
Austria.  To  induce  such  a  rapid  increase  there  must  be  a  powerful 
Bupport.  Within  the  past  year  we  And  Government  orders  given  for 
not  less  than  90  first-class  torpedo  boats  of  over  90  feet  length.  Finally, 
we  find  the  youngest  and  most  enterprising  naval  establishment  of  the 
world  (Germany)  devoting  almost  one-fourth  of  its  entire  naval  appro- 
priation ($4,000,000)  to  the  immediate  construction  and  equii)ment  of  70 
ton>€Klo-boats,  with  an  additional  demand  for  45  more  to  be  constructed 
as  soon  as  these  are  finished. 

It  is  evident,  therefore,  that  in  our  naval  development  the  coast 
defense  is  of  vital  imi>ortance,  and  that  the  middle  or  torpedo-boat  line 
requires  the  ver^-  first  attention. 

In  determining  the  amount  of  material  and  its  cost  necessary  for  an 
efficient  constitution  of  this  second  or  middle  line,  it  seems  best  to  first 
make  an  estimate  of  the  war  strength  absolutely  requisite.  Having 
this  and  knowing  the  time  required  to  build  and  fit  out  a  single  element, 
the  i'equisite\  peace  strength  ma^^  be  deduced  which  is  necessary  for 
creating  sufii^ient  technical  and  practical  skill  for  war  emergencies,  and 
for  distributing  a  proper  degree  of  building  skill  which  will  make  it 
possible  to  quickly  raise  the  strength  from  a  peace  to  a  war  footing. 

The  first  step  in  this  investigation  Is  eviiiently  the  most  difiicult  one, 
as,  aside  from  the  fact  that  ideas  differ  widely  as  to  what  the  United 
States  should  consider  a  war  strength  in  any  detail,  positive  experience 
is  lacking  as  to  the  exact  strength  of  the  individual  torpedo  boat  as 
measured  by  its  capability  of  keeping  the  vessels  of  an  enemy  at  a 
distance. 

In  making  an  estimate  the  following  limitations  have  been  observed: 

1st.  Weight  has  been  given  to  the  probable  support  of  gunboats, 
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vessols  of  the  outer  line,  and  steam-launches  in  support  of  the  torpedo- 
boats  during  their  different  services. 

2d.  Only  the  defense  of  the  most  important  commercial  centeiS| 
naval  depots,  and  entrances  to  water  routes  are  allowed  for^  and  the 
tori)edo  l>oats  are  supposed  to  be  collected  in  divisions  at  these  pointB 
to  perform  work  in  the  immediate  vicinity.  Such  would  certainly  be 
the  first  disposition  on  the  outbreak  of  war. 

3d.  The  divisions  are  supposed  to  be  able,  at  need,  to  fiimish  a  cer- 
tain amount  of  mutual  assistance  and  re-enforcement  within  certain 
limits,  these  limits  being  the  boundaiies  of  coast  defense  districtSi  and  the 
divisions  thus  furnishing  mutual  support  forming  independent  flotillas. 

4th.  Three  boats  are  considered  as  forming  the  smallest  division  that 
can  do  efiective  work  under  the  majority  of  circumstances. 

5th.  The  mean  size  of  these  boats  is  considered  to  be  represented 
by  the  French  and  German  98-foot  boats,  which  are  the  smallest  onet 
thoroughly  capable  of  acting  independently*  in  all  weathers  and  posi- 
tions. In  estimating  the  complements  required  for  these  boats,  one 
ofidcer  is  allowed  to  ea<;h,  a  full  crew  of  fourteen  men  to  each  active 
boat,  and  half  crews  to  each  reserve  one. 

The  reasons  governing  the  assignment  of  certain  numbers  of  boats 
to  each  division  have  been  carefully  considered,  and  each  number  has 
been  fixed  only  after  a  careful  consideration  of  the  circumstances  con- 
nected with  the  defense  of  each  phice.    The  summary  is  as  follows: 

Estimate  of  minimuni  war  strength  in  torpedo-boats  required  for  the  oooBt  defente  t^  Om 

United  States. 


DUtriota. 


DiviaioDH. 


1st.— Golf  of  Maino. . 


2d. — Loni;  ItilaDd 


Portland 

BoHtoii 

Capo  Cod  Canal. 


Flotilla  atronKth 


Buzzard's  Bay 

NarragaiiHett  Bny  . 
Loiif!  Inland  Sound 
Now  York  Bay 


Plotilla  strongtb 


34.— The  Bay  . 


Delaware  Bay  . . . 
(^hosapbakc  Jlay. 


Flotilla  at  length 


4th.— The  Carolina 


Wilminfrt.on 
(/hailcHton  . 
Savannah 


Flotilla  stronKth 


5th.— The  Gulf 

0th.— California. 
7th.— Xoithweat 


Florida  Keys 

Pen.Hacola 

MtMithsof  MiDBiHsippi. 
Gal  VfHton 


Flotilla  atrcnjjth 
San  Fro  nciaco  Bay  . . . 


ColuniUia  River 
Puget Sound  


I<lotilla  strength 


Boftts. 

1 

-  -  — 

Oi&can. 
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Active.     Kesenre. 
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20 

10 

80 
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8 
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12 
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16 

8 

24 
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4 
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41 
41 

9  i               3 

12 

MT 
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3 
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1 
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4 
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Accepting  90  torpedo-boats  as  the  miDimum  number  to  provide  effect- 
ive means  of  defense  in  time  of  war,  to  what  extent  may  this  number 
be  economically  rednced  and  still  render  it  possible  to  attain  the  full 
strength  in  time  to  prevent  an  enemy  from  profiting  by  the  reduction? 

In  the  first  place,  all  wars  that  have  occurred,  during  the  past  fifty 
years  certainly,  have  practically  proved  that  naval  hostilities  produce 
decisive  results  in  less  than  three  months  from  the  outbreak  of  hostili- 
ties. Secondly,  in  order  that  boats  should  be  built  with  adequate 
rapidity,  a  knowledge  of  the  special  building  requirements  is  absolurely 
necessary,  and  this  knowledge  scarcely  exists  with  our  mercantile  build- 
ers at  present.  Thirdly,  the  effective  management  of  these  boats,  and 
the  peculiar  nature  of  the  service,  make  of  it  an  important  specialty  of 
the  naval  officer's  profession.  This  special  knowledge  can  only  be  ob- 
tained by  extended  practice,  an<l  falls  entirely  outside  of  the  capabili- 
ties of  those  who  have  not  received  a  thorough  practical  training.  In 
case  of  a  war,  when  the  personnel  of  the  Navy  would  be  suddenly  in- 
creased, neither  the  volunteer  fireman,  machinist,  nor  officer  would  be 
fitted.  The  personnel  of  this  branch  must  be  made  up  of  picked  men, 
thoroughly  trained.  Lastly,  to  superintend  the  very  rapid  building  of 
these  lH>ats  officers  and  men  must  be  detailed  to  watch  and  superintend 
the  construction,  that  they  may  be  familiar  with  every  detail. 

To  determine  a  peace  strength  that  will  furnish  the  necessary  instruc- 
tion to  builders  and  personnel^  the  reserve  may  be  struck  out  without 
disabling  the  force,  and  the  points  to  be  defended  may  be  divi<led  into 
two  categories  according  to  the  degree  of  importance  and  probability  of 
attack  within  the  time  allowed  for  strengthening  the  entire  flotilla. 
By  withdrawing  the  defense  of  the  points  of  the  second  category,  leav- 
ing them  to  the  defense  of  the  inner  line,  with  a  chance  of  aid  from  the 
boats  retained  in  the  first  category,  the  following  reductions  may  be 
made: 


FlotilU  strength.  DivisioD. 


First  district Boston 

Second  district ^ Nanufcansett  and  New  York 

Third  district Delaware  and  Chesapeake  (one-half) 

Fourth  diittrict Charleston 

l^flh  district MiHsinsippi 

Bixth  district San  Franti^co 


Total 


Naof 
boats. 


4 

12 

8 

3 

3 

4 


34 


This  estimate  gives  a  peace  strength  equal  to  less  than  one-fourth  of 
the  war  strength,  and  this  strength  pioperly  handled  could,  without 
doubt,  make  itself  of  inestimable  valne  in  keeping  an  enemy  at  a  re- 
spectful distance  during  the  first  months  of  preparation. 

Thirty  four  boats  being  considered  the  least  number  proper  for  a  peace 
establishment,  the  highest  interests  wouM  seem  to  be  served  in  provid- 
ing them  at  once,  as  is  the  case  with  Germany.  But  our  buihiers  (hav- 
ing had  no  ex|)erience  in  this  work)  could  not  meet  such  a  demand,  and 
it  would  be  very  difiicult  to  secure  a  sulficient  ap|)roi)riation  for  the  ob- 
ject. A  sufficient  number,  however,  should  be  purchased  from  European 
manufacturers  to  serve  as  models  and  to  provide  a  sutticiently  large 
liotilla  with  which  to  commence  the  training  of  officers  and  men. 

Id  this  way  not  only  is  a  boat  of  the  most  improved  pattern  in  every 
respect  secured,  but,  what  is  of  more  value,  working  drawings  will  be 
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secured  which  would  be  of  the  greatest  aid  to  builders.  Again,  pro- 
vision must  be  made  in  arranging  for  building  ourselves,  to  as  far  as 
possible  gain  the  power  for  each  coast  district  to  provide  its  own  boats. 
The  immense  extent  of  the  coast  and  amount  and  variety  of  the  work 
to  be  done  in  establishing  a  thorough  defense  makes  this  all-important 
Very  respectfully, 

EDWAED  W.  VERY, 
Lieutenanty  United  States  Natn/. 
Hon.  Wm.  E.  Chandler, 

Secretary  of  the  Navy, 


APPENDIX- 


The  tablH  at  tbe  comuiencemeut  of  the  followiu};  deBvrJptioD  is  arranged  for  the 
p^rpownf  givins  a  pruliiiiiiiaiyideBof  tbe  ijeiierftl  steps tblio wed  iii  the  development 
of  tboHJze,  Hpetil,  endurance,  and  ponerof  tiirpedo-boatB.  Fiveexuinplea  are  chosen 
ma  type  inMlela,  as  fullowa : 

Ist.  Boat  No.  1,  the  first  special  fast  torpedo-boat  ever  built,  designed  and  con- 
•tmcted  by  Thornyuruft  for  the  Norwegians. 

2d.  The  Lightning,  thelirat  boat  ever  built  for  harbor  and  coast  work  of  an  inde- 
pendent nature.     Ueaigned  anil  constructed  by  Tbornycroft  for  the  English. 

3d.  The  normal  second-class  boat  as  now  built,  to  form  a  part  of  the  torpedo  arma- 
metit  ol  irou-clads  and  heavy,  unurniored  cruisers. 

4tb.  The  Batum,  tbe  lint  cruising  torpedo-boat  ever  built.  Designed  and  cuu- 
■tructed  by  Yarrow  for  the  Kusaians. 

bth.  The  Siiuhuni,  tbe  largest  cruisiuK  torpc<lo-boat  as  yut  built,  and  considcrifd  to 
represent  tbe  maxiniiim  size  to  which  the  uuanuored  boat  will  be  carried.  Designed 
•nd  constructed  by  Thoruycroft  for  the  Kussians. 

DevtUfpntHt  of  the  torpedo-boat. 
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Dnnght 
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Ffrt 
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,i!      ,!1 
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klH  3TDini[niL'leT 

The  Norwegian  1>oat  differed  railically 


y  ri'Hpect  from  any  other  fightin 
ing  a  distinct  tyjie.  Her  pf"'* 
nd  ]itating;  great  length 


treinely  Bne  lines;  diviNiiiii  into  six  wator-Mght  com- 

- ring;   compound  engtuea  with  indejwudeut  pumps 

)r;  forced  dran  under  Ihe  grute-hars;  anil  the  screw  abaft  the 
mdcl-T.  Her  aminmeDt  was  a  to  wing-torpedo  souieirhnt  similar  to  the  Harvey,  which, 
h  will  be  remembered,  wa*  the  must  popular  of  the  naval  torjiedoes  in  l»*T'J-75. 
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lu  HO  far  a»  tho  general  model  of  the  bont  is  coiicemod  no  alteration  has  taken  plict 
of  any  note  Hince  that  time.  Up  to  about  1880  all  l>oatfl  had  vertical  stems,  but  sinn 
then  the  invariable  rule  has  been  to  give  them  prononnced  and  stren^bened  mm- 
bowH.  ThiB  modification  was  introduced  as  a  rcBult  of  the  bad  ruptures  to  the  bom 
of  several  boats  which  had  collided.  There  has  been  oue  exception  to  this  rule  wh if h 
developed  a  }>oint  worthy  of  notice.  Shortly  after  the  construction  of  the  Batum 
the  Danes  ordered  a  similar  boat.  On  her  trip  from  London  to  Copenhaj^n  it 
was  found  that  the  swell  of  the  lines  of  the  ram-bow,  occurriug  just  forwanl  of  the 
months  of  tlie  torpedo-tubes,  carried  the  water  up  aj^ainst  the  tube-stoppers,  int«« 
ferinjjf  with  the  boat's  s])eed  and  steering  power.  \Vhen»  the  next  year,  the  Daim 
ordered  the  JJelfinen  (a  sister  boat)  they  gave  her  a  straight  stem,  so  that  the  monthi 
of  the  torpedo-tubes  came  almost  abreast  the  stem-post.  It  was  found  that  thii 
alteration  entirely  cured  the  bad  water-lift.  However,  since  that  time  improvenienu 
have  been  made  so  that  at  present  the  tubes  do  not  ])roject  l»eyond  the  skin  of  the 
boats,  so  that  the  ram-bow  presents  no  difficulty.  This  point  is  only  noted  in  case  it 
should  be  found  exj)edient  hereafter  to  ]»roject  the  t-orpedo-tubes. 

In  all  the  iirst  boats  the  screw  was  abaft  the  rndder,  and  Yarrow  still  adbem  t« 
this  dis])ositiou,  although  it  presents  serious  service  objections,  as  will  be  showiL 
About  1878  Thornycroft  sliiftetl  the  screw  t^  its  normal  position ;  shortly  afterward*. 
the  lower  part  of  the  stern-frame  was  cut  completely  away,  and  the  screw-shaft  wm 
given  an  inclination  such  as  to  bring  the  hub  of  the  screw  on  a  line  with  the  keel 
the  lower  ])art  of  the  rudder  being  hung  to  an  attachment  on  the  fanb  itself.  Ai 
interesting  series  of  experiments  was  carried  on  by  Yarrow  in  1879  with  regard  to 
the  position  of  the  screw.  In  that  year  a  Herreshoff  boat  was  sent  to  England  to 
compete  with  the  P^nglish  boats,  and  in  this  boi^t  the  screw  was  entirely  niidemeath. 
and  about  t  aft  of  the  midship  section.  Greater  speed  and  turning  power  was  claimtd 
for  this  disposition.  The  Italian  Government  directed  Yarrow  to  test  the  arrange^ 
ment  in  a  first-class  boat,  then  being  built  for  them.  In  this  boat  the  screw  was  firrt 
tried  iu  tli<  Hcrreshofi'  i>o8ition,  then  midway  between  that  and  the  normal,  and  fioallT 
in  the  normal  position.  In  all  three  cases  the  engines  developed  480  indicated  horw- 
power,  the  s)>eeds  being  as  follows:  I lerreshoft' position,  18.8  knots;  midway  positioo, 
19.2 ;  normal  position,  20.7  knots.  Much  of  this  diderence  Yarrow  ascribed,  and  with 
reason,  to  an  increase  of  skin  friction  in  the  first  two  positions  caused  by  filling  'a 
the  ordinary  screw  aperture  and  altering  the  after- body  to  allow  the  screw  to  go 
under  tin;  bottom.  All  boats  a^^  now  built  with  the  screw  in  the  normal  position, 
exiM^pt  Yarrow's,  as  above  stated. 

Tben^  have  bi'en  several  altc'rations  in  the  rudder  of  minor  importance,  priucipslh 
due  to  alterations  in  ])osition  of  the  screw;  in  regard  to  shape,  the  fish-tail  seems  to 
be  preferred.  In  1878  Thornycroft  introduced  a  patent  steam  steerer,  which  is  now 
universally  used  in  first-class  boats.  In  1879  Yarrow  introduced  the  bow-radder. 
which  is  now  universal  in  the  large  boats.  This  rnd<1cr  is  hauled  up  like  a  center- 
board  wh(>n  not  in  use,  and  is  so  connected  to  both  the  hand  and  steam  gear  of  tbo 
after  rudder  that  the  two  can  be  used  together  or  separately  at  will.  The  bow-md- 
der  is  considered  one  of  the  most  im]>ortant  of  the  improvements  as  aside  from  tho 
increased  tnrning-]»ower  it  gives  full  control  of  the  boat  under  sternway. 

Tli(»  plates  and  frames  of  the  boats  were  at  first  simply  cleaned  and  carefallf 
painteil,  but  hUwo  1877  all  the  material  is  galvaniz**d. 

In  the  first  Norwegian  boat,  only  tin;  lore  and  after  i)eaks,  engine  and  boiler-mon 
were  i»ernianently  decked  over,  tlie  remaining  spaces  being  covered  with  moTabk 
plates.  In  the  next  boats,  however,  and  universally  since,  the  decking  Is  complete 
fore  and  att.  Tlu*  Lightning  <'arried  a  booby  aft  in  order  to  allow  standing  erect  in 
the  c-abiu,  but  since  then  tliis  arrangement  has  been  sup))reHsed,  the  constant  tea- 
dency  being  to  k<*ej)  <*verything  i>ossibIe  as  near  the  gunwale  level  as  may  be.  Ass 
rule,  tile  boiler  and  engine-room  sections  of  the  boats  are  the  highest,  except^of 
course,  the  ]»ilot-lioMse.  Thederninu  tirst-class  boats  even  succeeried  in  carryings 
Ihit  deck  fore  and  aft.  with  a  crown  only  Kli«;htly  greater  than  the  ordinary  deck- 
rule.     Sky-lights  are  earned  by  these  Ijoats  with  i»attle-j>lates  provide<l  underneath. 

The  first  armament,  as  before  stated,  was  the  towing-torj)edo,  towed  from  the  top 
of  tlie  Ninoke-])i])e  in  the  Norwegian  boat  and  from  a  ])ermanent  staff  in  the  otheni 
The  ineth<ienev  of  this  wea])on  Ix'ing  soon  discovered,  it  was  replaced  by  the  spar 
t«)rpedo,  boats  as  a  rule  carrying  two  spars  lau!iching  from  the  bows.  Abont  loT?, 
the  spar  torpedo  ujave  way  to  the  Wl>it4'iiea<l,  with  which  the  Lightning  waspn^ 
viileil.  This  torpedo  was  at  liist  dm  tlie  Lightning  and  boats  of  her  class  in  EmgUud) 
dis(.'harged  fr-'Ui  the  Whiti'heal  torpedo  gun  by  coini>ressed  air  acting  ou  a  pistOB 
agaiii.Nt  the  rear  of  tlie  torpedo.  Tlie  gun  was  mounted  in  the  bow  and  pivoted  so ai 
U)  give  an  an*  of  ilischar^e  of  abonl  '^7(1-.  Two  reserve  torpedoes  were  carried  oa 
trucks  just  abaft  tlie  gun.  Hy  this  method  a  good  train  was  obtained  witboat 
turning  the  boat,  but  it  left  all  the  torjiedoes  up  in  tlu^  air  as  an  element  of  gnat 
danger  in  case  of  a  torpedo  IxMiig  hit  by  a  projectile,  and  for  this  reason  the  nt* 
tem  was  never  favored  (nitside  of  England.     In  all  other  boats  the  torpedo  is  oil 
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charf^od  from  tubes  built  into  the  boat  and  opening  near  the  water-line  forward, 
like  immense  hawse-holes.  The  discharge  through  these  tubes  is,  in  the  first  class 
boats,  by  compressed  air,  as  with  the  gun.  Two  tubes  are  carried  with  two  reserve 
teri»«*does,  which  are  carried  in  the  men's  quarters  amidships  and  bulkheaded  as  an 
additional  protection.  They  are  raised  by  radius-rods  to  the  loading  position.  In 
the  late  an«l  large  boats,  the  discharge  tube  is  doubled  in  length  with  a  gate  in  the 
mi<ldle,  the  reserve  torpedoes  being  carried  in  the  after  half,  so  that  the  reloading  is 
simplified.  In  both  methods  the  men  are  not  exposed  nor  are  the  toipedoes  in  re- 
loading. In  all  cases,  the  tube  is  considered  to  furnish  sufficient  protection  to  the 
torpedo  within  it.  In  the  second-class  boat,  all  ()f  these  methods  were  found  t-o  en- 
tail too  much  weight,  and  so  could  not  be  applied.  In  1877  Thornycroft  invented  a 
cage  hung  from  davits  which  worked  like  monitor  davits.  The  cage  was  carried 
amidships  so  that  when  lowered  the  torpedo  went  just  under  wat>er,  and,  laid  in 
a  fore  and  aft  line,  it  was  discharged  by  starting  ahead  under  its  own  screw.  This 
system  was  found  to  be  ineffectual,  as  it  necessitated  slowing  down  the  boat  to  a 
speed  of  not  over  three  knots.  In  1879  Yarrow  introduced  a  system  of  steam  discharge. 
The  forward  deck  of  the  boat  is  shaped  into  two  parallel  troughs  with  covers  that 
hinge  and  clani]).  The  torpedoes  stow  permanently  in  these  troughs,  the  rear  end 
resting  against  a  piston-head,  which  is  the  discharger.  The  piston  itself  is  simply  a 
hollow  tube  encased,  the  small  size  of  the  boat  uud  the  angle  of  discharge  bringing. 
its  position  in  the  boiler-room  close  to  the  boiler,  so  that  it  is  always  warmed  and  > 
ready  to  develop  the  full  power  of  the  steam.  Steam  is  injected  when  desired  and, 
after  the  discharge,  is  exhausted  into  the  condenser.  Thisap))aratusis  compact  and 
light.  It  gives  to  the  bow  of  the  boat  a  turtle-back  deck,  which  in  so  small  a  boat  is 
rather  an  advantage. 

The  water  tight  division  of  the  Norwegian  boat  consisted  of  six  compartments, 
Tix.  fore-peak,  used  as  a  store-room  ;  fore-sheets,  open  and  provided  with  seats  for 
the  crew :  pilot-house,  covered  with  T**fpinch  ])late;  boiler  and  engine  room  in  one 
and  covered  with  j'^^-inch  plates ;  stern-sheets,  open  and  provided  with  seats ;  after- 
peak,  used  as  a  store-room.  As  the  boats  increased  in  size  and  were  improved  this 
compartment  division  increased  until,  in  tlie  present  first-class  boats,  it  is  usually  as 
follows:  eight  full,  and  2  or  4  partial  compartments  (bunkers,  &c.).  The  full  com- 
partments are :  fore-i>eak,  or  collision  compartment,  unused ;  forward  compartment, 
used  as  a  store-room  ;  berth  deck,  for  the  crew,  and  also  containing  the  reserve  tor- 
pedoes; smoke-box  room,  containing  the  forward  end  of  the  boiler;  boiler-room  (in 
the  Yarrow  boats  this  compartment  is  subdivided  as  will  be  hereafter  explained); 
Migine-room,  officer's  (piarters ;  after-peak,  used  as  a  store-room. 

liiiportant  modifications  have  been  introduced  to  provide  for  draft,  safety  of  fire- 
men, and  rapidity  of  raising  steam.  Provision  is  made  for  exhausting  the  steam  from 
the  boiler,  either  directly  into  the  condenser  or  directly  into  the  air.  Bilge-pumps 
and  steam-ejectors  are  provided  for  clearing  the  compartments  of  water,  and  arrange- 
ments are  made  so  that  all  the  pumps  may  be  put  at  this  work,  as  well  as  from  2  to  4 
haml-pumps.  Water  entering  any  of  the  compartments  runs  through  valves  iu  the 
bolkbeails  to  a  well  in  the  engine-room,  although  where  ejectors  are  provided  the 
compartments  may  be  em)>tied  inde]>endently.  In  the  bilge  of  the  boiler-room  the 
water  runs  through  pipes  to  prevent  carrying  dirt  to  the  ]»ump8.  In  the  second-class 
boats  an  arrangement  is  provided  for  taking  steam  from  a  ship's  main  boiler  to  aid  iu 
getting  up  steam  rapidly.  This  arrangement,  consists,  in  the  main,  of  an  injector 
pil>e  entering  the  bottom  of  the  boiler  from  a  valve  on  deck  to  which  a  fiexible  pipe 
mns  from  the  ship's  main  boiler;  a  branch  also  runs  from  this  valve  to  the  ventilator 
engine.  The  boiler  being  tilled  and  fires  started,  the  steam  is  turned  on,  thus  rapidly 
heating  the  water  in  the  boiler,  and  at  the  same  time  pushing  the  fire  by  giving  a 
draft.     Steam  nmy  be  raised  to  60  })ounds  iu  about  ten  minutes. 

Thoniycroft's  invention  for  preventing  a  rush  of  steam  or  fiame  into  the  fire  room 
in  rase  <if  a  leak  into  the  tire  box  or  a  buck  pressure  consists  in  an  arrangement  of 
flaps  hung  at  the  front  of  the  ash-)>it  in  such  a  manner  that  the  air-pressure  in  the 
air-tight  fire-rocmi  keeps  them  o))en;  on  a  sudden  back  draft,  however,  they  automat- 
ically shut;  the  furnace  door  secures  with  a  strong  spring  catch.  To  prevent  over- 
preNMure  iu  the  fire.-lM>x  frv>m  a  rush  of  steam,  a  connection  is  made  by  a  )>ipe  from  the 
ash-pit  to  the  deck,  closed  at  that  point  by  a  spring  valve  which  lifts  under  high 
pres-nre. 

Yarrow's  method  of  providing  for  this  contingency  is  quite  ditter»Mit.  In  his  boats 
an  a*r-tight  bulkhead  extends  from  the  front  e<lge  of  the  boiler  to  the  sides  of  the 
boat,  tfans  making  a  separate  boiler  and  fire-room.  The  ash-pit  is  entirely  closed  in 
front  (of  the  boiler)  and  is  o]mmi  at  the  r<'ar  directly  under  the  boiler.  In  the  bulk- 
head, on  either  side,  is  a  man-hole  provided  with  a  Hap  similar  to  the  Thornycroft 
one.  The  pressure  iu  the  air-tight  lire-room,  as  before,  keeps  these  flaps  open  and  a 
sodden  back  pressure  closes  them.  The  great  advantage  of  this  system  is  that  it  pro- 
Tides  for  a  shot  entering  the  boiler,  which  the  other  does  not.  Thornycroft  has  coal- 
bonkers  on  each  side  of  the  boiler.     With  Yarrow's  arrangement  this  is  not  done  and 
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the  boiler-room  nece88arily  becomeR  a  cicnr  waste  space,  reducing  very  materially  Uk 
coal  supply.    This  was  one  of  the  principal  faults  of  the  Batuiu,     With  both  th«tt 
inventions  no  )>roviso  is  as  yet  made  for  the  case  of  an  open  furnace-door  when 
accident  occurs. 

Yarrow  iiitrtMluced  an  arran>roment  to  {trovide  for  the  case  of  leak  occnrring,  which 
eudan^tirs  the  tires  by  the  water  rising  in  the  boiler-room.  In  this  the  whole  fat- 
box  is  encased  up  to  the  water-line,  the  draft  passinj^  inside  the  casiu}^,  and  the  flI^ 
nace-door  is  nnule  water-ti^ht.  The  water  is  thus  ke])t  out  of  the  ash-pit  and  fumtee, 
and  time  is  allowed  for  fet^diu^  a  full  supply  of  coal,  amouutinfi;  to  nearly  half  a  ton. 
which  is  suthcicnt  to  run  the  boat  40  miles.  The  door  is  then  shut,  and  thns  Bteamii 
maintained  for  runnin;^  and  pumping  until  clear  of  danger.  Yarrow  has  alvo  intre* 
dnced  improvements  in  tlit^  tb-tailsof  the  furnace,  tire- box,  and  tnli^^,  so  oh  togreatlj 
remiMly,  if  not  cure,  the  liability  to  leak  when  sudden  changes  of  temperature  giit 
rise  to  unetpial  ex])ansionK  nnd  shrinkages.  Arrangements  are  nuide  for  8\v«'epini;om 
the  tu1)es  when  running.  The  sinr>ke-box  doors  are  covered  with  usbeHtos,  and  » 
arranged  as  to  open  independently,  permitting  the  liremen  to  shelttir  t he niaelveH  be- 
hind one  door  while  swee))ing  out  the  tubes  of  the  other  half  of  the  boiler,  Thii 
necessitates  a  great  reduction  in  the  steaming,  and  the  use  of  the  natural  draft  nlune. 
Steam  j)ressure  is  lost  during  the  operation. 

TORPEIX)   PINNACES. 

The  second-class  boats  are  in  no  way  titted  for  the  general  servi<'0  of  n  ship,  and 
when  eaiTied  by  a  man-of-war  must  be  ke]>t  like  the  rest  of  the  aruiauieut  for  the 
special  service  for  which  they  were  designed.  This  has  caused  some  diKSUtisfactioB 
on  the  part  of  naval  otlicers,  and  in  point  of  fact  the  scope  ol  the  utility  of  these  boats 
is  clearly  brought  in  (luestion  in  the  (rt'rinan  Reichstag  Report,  which  intiiiiate^s  tlitt 
the  work  of  providing  the  iron-clads  with  s]M^cial  torpedo-boats  has  l>eeu  imrtiaUj 
stopped. 

Yarrow  &,  Co.,  to  meet  this  dis.satisfa<'tion,  have  designed  a  special  form  of  Rteam- 
pinnacti,  intended  to  be  ecjually  well  ada))t4'd  for  guard-dutj',  torpedo  work,  and  gen- 
eral srrviee.  The  diiuensionsof  this  boat  are  :  Length,  r>4  feet ;  beam,  1)  fiset;  weieht 
com))Iete,  with  torpedo  armament,  It)^  tons;  horse-])ower,  1^0;  speed,  15  knots.  Ihe 
boat  is  of  Hterl,  and  has  o]>en  stern-sheets  of  the  ordinary  steaui-laniicli  pattern.  In 
the  bow  a  Whitehead  laiiiiching-tube  iH  tixed,  which  may  bit  unship)ied  if  desired  and 
replaced  by  a  ^un  or  hy  freight.  Th(^  reduction  in  s))eed  is  nia<le  np  by  incn*a8ed 
handiness,  :ind  from  the  description  it  would  seem  to  be  a  more  desirable 'pattern  for 
ship  service  than  the  second-class  boat. 

THE   BATUM. 

This  boat  is  100  feet  lontr,  \2  fe<>t  ()  inches  beam,  and  has  a  load  draught  of  2  f«-et() 
inches  forward  and  4  (e<-t  aft.  Ttu^  hull  is  built  entirely  of  steel.  The  thickneMof 
the  botroni  platt^s  and  the  middle  strake  of  the  deck  plating  is  about  ^^l  inch  (Nu.  8 
wire  gauge)  ;  the  other  plating  is  much  thinner.  The  bottom  of  the  boat  i»  quite  flat, 
there  luting  no  kc«'l  whatever,  iu  ])lace  of  which  there  is  a  slight  rounding. 

This  arrangeiueiit  is  considiTed  very  faulty  by  Lieutenant  »Sa/.ai'emy.  of  theRiimian 
IVavy,  who  commanded  the  Batnm  on  her  ))assage  from  I^oiidon  to  Nio.kolaieflf,  oi 
account  ot  the  teudi'iKt.v  of  the  boat  to  roll  and  to  listipiickiy.  He  ad  vines  the  attach- 
ment of  a  keel  of  about  \)  inciu's  <lei)th,  together  with  a  slight  modilieation  of  the  bot- 
tom lines. 

'I'he  bout  is  divide<l  by  sev.'n  bulkheads  into  eight  water-tight  com  part  men  t«,  is 
follows :  Kore-peak,  forward  compartment,  torp<ulo  and  berthing  room,  smoke-box 
r<K)m,  boiler  and  fire  room,  engine-nxmi,  otliceiV  room,  and  afier-|>eak. 

Nothing  whatever  is  stowed  in  tlu;  fonspeak,  which  is  connected  with  the  forwird 
c<uniiartinent  by  u  manhole. 

At  sea  this  compart  uient  was  almost  always  full  of  water,  partly  on  account  of  de- 
f«'Ctive  riveting  of  th«'  bottom  ]>lates,  partly  through  defective  jointing  of  the  torpedo- 
tube  with  the  l>ow-]>lates. 

Iti  the  Ibruard  cmupartinent,  tin*  tor])cdo*ningazin(ss  were  stowed  on  one  aide,  |»aint 
and  oil  on  the  other. 

In  the  berthing- room  are  eight  bunks  at  the  sides,  iu  two  tiers,  the  galley,  a  mn- 
chinisi  and  car|)«"nt<'r's  work-bench,  a  •best  for  the  clothing  of  the  crew,  and  a  water- 
closet.  This  compartment  is  also  the  torpi'do-room.  andearries  two  torpedoea,  the  air- 
]>ump,  and  the  regulator. 

Her  ween  the:  boiler-room  and  the  berthing-room  is  the  smoke-box  room,  lirbere  tlM 
lire-tubes  are  cleaned.     In  order  to  do  this  w(M'k.  a  manhole  is  cut  in  the  bulkhead. 

'I'he  boiler  and  tire  room  is  (rut  iu  two  by  the  Yarrow  <om)»ai'tment. 

Licnienant  Sa/aremy  states  that  iu  all  his  ex]M'rience  with  tori>edo-boat8  he  hat 
never  seen  the  necessity  of  this  arrangt'iuent,  which  possesses  several  objectionabk 
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features.  Leaving  ont  of  consideration  the  special  idea  for  which  it  was  introduced' 
he  found  that  it  was  iui]»o8sible  to  stow  any  coal  in  this  builer  room,  as  it  would  inter- 
fere with  the  draft  going  to  the  ash-pit,  and  so  would  affect  the  steaming  power.  As 
in  the  passage  from  London  there  never  was  a  necessity  for  carrying  high  steam,  and 
80  a  minimum  of  coal  could  be  carried,  he  found  it  barely  possible  to  stow  3  tons.  If 
it  in  necessary  to  provide  for  the  coutiugencies  fur  which  tne  modification  was  intro- 
daced,  Sazaremy  considers  the  Thornycroft  system  t^  be  sufficient,  in  which  case  it 
is  possible  to  carry  4  tons  between  the  boiler  and  the  side  of  the  boat.  No  coal  stowing 
place  is  even  provided  in  the  Batum  in  the  tire-room.  During  the  passage  it  was  neces- 
sary to  carry  about  4^  tons  in  sacks  stowed  on  each  side  up  to  the  deck-beunis,  and  piled 
on  the  fire-room  floor  to  a  height  of  a  foot  and  a  half,  leaving  only  sufficient  floor 
space  to  work  the  tires  and  give  free  space  to  the  draft  from  the  ventilator  to  the  man- 
holes in  the  bulkhead.  As  the  ventilator  was  secured  to  the  engine-room  bulkhead, 
qnite  a  wide  passage  had  to  be  left  free.  If  the  ventilator  had  been  put  nearer  to  the 
forward  bulkhemi,  sufficientjroom  wonld  have  been  secured  to  put  up  permanent  bunk- 
ers, wliere by  the  disagreeable  whirling  of  coal-dust  about  the  fin;-rooni  would  have 
been  avoided,  and  the  disagreeable  draft  which  atlecteil  the  bn^athing  of  the  men 
wonld  have  been  stopped.  It  such  a  ventilating  arrangement  be  adopted  it  can  also 
he  made  much  smaller,  as  in  such  acas«  it  would  not  have  to  keep  the  whole  tire-room 
under  pressure. 

In  the  engine-room  are  the  main  and  auxiliary  engines,  a  condenser,  a  cistern  for 
fresh  feed-water,  two  tanks  for  oil  and  tallow,  and  several  t)ther  necessary  attachments. 
Over  the  main  engine  is  a  sky-light  of  oval  section,  surroundinju  the  cylinders,  as  the 
latter  rise  1^  feet  above  the  deck.  In  the  after  part  of  the  engint'-room  is  the  hatch- 
way and  la<lder.  Thr  difb'n*nt  parts  of  the  engine  are  very  compact.  The  tubes  of 
the  condenser  may  be  shifted  without  moving  it  from  its  place. 

Sazaremy  considers  that  the  Hky-light  or  hatchway  should  be  made  larger,  as  the 
machinist,  when  working  the  engine,  does  not  stand  in  that  space,  but  under  the  deck, 
where  be  is  very  much  ham])ered  by  being  obliged  to  stoop  ;  especially  is  this  an  in- 
terference in  stopping  or  alt«Ting'spee(l.  Another  objection  to  this  compartment  is 
that  no  ventilation  is  ]>rovided  for  it.  During  the  trip  from  Londim  the  temperature 
in  this  room  rose  to  ibiP  Falirenheit  several  times.  No  connection  can  be  made  with 
the  tire-room  for  ventilating,  as  the  great  amount  of  coal  dust  flying  about  there  would 
soon  interfere  with  the  working  of  tlie  engines.  If  Thornycroft's  system  be  adopted, 
not  only  can  coal  bunkers  be  provided,  but  the  bulkhead  may  be  taken  down  al- 
together w  ithont  sacrificing  the  buoyancy  of  the  boat.  A  sill  1^  to  2  feet  high  might 
be  run  across,  wliich  wonld  be  sufficient  to  keep  wat<*r  from  one  compartment  enter- 
ing the  other. 

In  the  officer's  room  are  three  bunks,  a  dining  table,  washsta ud,  wardrobe,  clothes 
chest,  and  water-closet. 

In  the  after  [wak  are  five  water-breakers,  two  chcbts  for  provisions,  two  rope-r^els, 
spare  parts  of  engine-gear,  and  the  fighting-tiller. 

Hazareniy  suggests  that'if  tanks  sha[»ed  to  the  boat's  contour  be  substituted  for  the 
breakers,  and  several  of  the  useless  things  be  removed  from  this  compartment,  it  wcmld 
give  plenty  of  room  for  a  ton  of  coal. 

Like  all  of  Yarrow's  boats,  the  Hatum  hjis  a  very  large  turtle-back  forecastle,  ex- 
tending fully  one-thinl  of  the  boat's  length.  At  the  rear  end  of  this  is  the  pilot- 
house. The  roof  of  this  house  may  bo  raise<l  or  lowered  by  means  of  screws.  Under 
onlinary  circumstances,  it  stands  about  4  inches  above  the  ed«;(;  of  the  house,  so  that 
even  at  night  a  clear  view  is  given  all  around  the  horizon.  The  upper  edge  of  the 
pil(»t-house  is  6  inches  above  the  center-line  of  the  tnrtle-baek. 

8azan;niy  considers  that  it  would  be  well  to  give  the  turtle-liaek  still  mort^  crown, 
so  as  to  give  better  ingress  from  the  rear  into  the  men's  quarters.  A  corres])onding 
increase  in  height  of  pilot-house  is  also  considered  advisable  in  order  to  keep  out  the 
spray  and  sea.  The  elevated  part  of  the  deck  should  be  carried  aft  to  the  compart- 
ment bulkhead  in  onler  to  give  more  head-room  on  the  berth-deck. 

In  the  pilot-h4iuse  is  the  tighting-wheel,  which  can  be  used  on  both  after  and  for- 
wanl  rudfh'rs.  There  is  abundance  of  ro<»ni  on  the  platform  for  both  the  helmsman 
and  commander.  On  the  platform  is  a  telegraph  and  speaking-tube  for  the  engine- 
rof»m  and  the  valve  for  tiring  the  torpedoes. 

Under  onliiiar^'  circumstances,  the  bow  rudder  is  kept  liauled  up  in  its  well,  and  the 
steering  is  <lone  by  the  hand-wheel  on  deck.  If,  however,  it  is  necessary  to  use  the 
bow  rudder  the  steam  tighting-wheel  must  be  used,  as  the  cou]>ling  is  to  that  arrange- 
ment. 

Water-clearing  is  provided  for  by  six  ejectors,  one  in  each  compartment  except  the 
peaks. 

The  ventilation  of  the  berth-deck  is  accomplished  by  a  small  ventilator  in  the  pilot- 
house roof  and  by  two  pipes  just  under  the  deck,  one  end  of  the  pipes  being  in  the 
berth-4lock  and  the  other  in  the  smoke-box  room.  The  draft  thus  furnibhed  by  the 
difiereuce  in  temperature  exhausts  the  foul  air  from  the  berth-deck. 
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On  deck  forward  are  two  craneH  for  Bhippiiig  tho  t*>rpedoefi. 

iSazareuiy  coiiHulei'tt the  craneB  too  weak,  and  u  tackle  iu8u£Qcieut  forthe  heav7 w«k 
for  which  a  little  Hteaiu  windlass  should  be  provided. 

The  boat  carries  one  anchor  of  200  pounds  weight  and  600  pouDds  of -^inch  cbaii. 

Sazaremy  considers  this  sutficient  for  the  trip  of  the  Batnm,  an  the  anchor  alviti 
held  well  and  the  chain  never  1>roke.  In  general,  however,  he  eonsiders  it  bett«f  m 
have  two  anchors  and  chains.  He  also  considers  it  better  to  have  a  wiiidlaaif  forfil 
ting  up  anchor,  as  it  always  required  ail  hands  to  get  it  in  in  getting  an^lerway. 

The  boat  carried  a  Thompson  coin))aNS,  which  Sazarcniy  considers  should  be  replied 
by  a  liquid  one,  as  the  short  rolls  of  the  boat  frequently  would  spin  the  (sard  aroml 

The  Batuni  carries  a  light  pair-oared  yawl,  10  feet  long,  3^  f<eet  wide,  and  weighiif 
140  pounds.     It  is  built  of  cedar,  and  has  two  air-chambers.     It  can  carry  six  pei»rM 
and  when  filled  with  water  will  support  four.     This  boat  sullices  for  the  service oi 
Batum. 

The  main  engines  consist  of  a  two-cylinder  compound  direct-actinff  engine.  D»«» 
eters  of  cylinders,  12^  and  21  inches;  stroke,  17-|-J  inches;  indicated  horse-power. 
The  condenser  is  fore  and  aft  on  the  port  side,  and  the  fresh-water  tank  on  the  i 
board.  By  this  fore-and-aft  arrangement  th<?  tubes  may  1k5  changed  withoat  mo^i- 
the  condenser,  but  in  order  to  do  it  the  greater  ]>art  of  the  arrangements  in  th< 
cers'  quarters  on  the  port  side  must  be  removed,  in  order  to  get  at  the  manhole  u 
bulkhead  and  do  the  work. 

8azaremy  thinks  this  arrangement  a  very  faulty  one,  as,  when  the  condenser  is  Itll 
the  boat  has  a  list  to  port  and  her  s]>eed  is  aftVcied.  He  reconimends  putting  the  «» 
denser  in  the  forward  jiart  of  the  offici  rs*  quarters  athwartships,  with  the  fecd-p 
at  one  end  of  it,  there  being  plenty  of  room  for  this  arrangement;  then  hy  pnt 
the  fresh-water  tank  athwartships*  in  the  forward  part  of  the  engine-room  M>ni«u 
ro(»m  would  be  gained  in  this  compartment  as  to  allow  of  the  extension  of  the  corf 
bunker  space  so  as  to  give  the  boat  a  supply  of  from  10  to  12  tons. 

The  piston-rods  are  hollow;  the  upper  ends  of  the  cylinders  are  hraced  fron 
skylight  frames,  and  in  this  manner  the  Jar  of  the  engine  is  quite  prevented.  Ali  •■ 
frames  in  the  shat't-allcy  are  utilized  as  thrust-bearings.  The  auxiliarv  engine  woife 
the  cinMilating-]>nmp,  feed-pump,  air-pump,  and,  in  case  of  newssity,  the  hilge-piiapi 
Tlie  injection-opening  has  two  Kingston  valves,  through  one  of  which  water  gocttt 
the  feed-))ump  and  through  the  second  to  the  condenser. 

This  o})ening  should  be  nearer  the  bottom,  as  it  rolls  out  of  water  in  a  seaway,  u^ 
so  atlects  the  vacuum. 

In  vatMi  the  auxiliary  or  the  condenser  breaks  down,  arrangements  are  made  fc 
working  nn<ler  high  ])r<>sHure  alone.     The  screw  is  about  one  foot  abaft  the  rudder. 

I'lu;  scnrw  is  neither  ])rote(rted  in  rear  nor  underut^ath.     The  slightest  contact  rf 
with  anything,  ground,  eollision,  &e.,  is  siifhcient  to  either  bend  or  break  off  the tUl 
blades.     Sazaremy  states  as  his  experience  that  this  touching  aft  is  a  matter  of  "mf 
common  occurrence  in  torpedo-boats,  and  ctuisiders  that  the  most  oarefnl  commaaiff 
cannot  avoid  it  in  ]>ea('e  timeH,  let  alone  war,  where  l)arricades,  nets,  &c.,  havetski 
contended  with.     The  experiments  of  the  French  with  regard  to  speed  and  tar 
power  with  the  screw  befon^  and  abaft  the  rudder  have  proved  that  the  speed  it— < 
in  the  Hlightcfit  atl'eeted  by  having  the  screw  forward;  so  that  even  if  it  wer» 
saeritice  of  a  half  a  knot,  Sazaremy  coiiBiders  that  the  protection  of  the  screw  dei 
that  it  shouhl  <jo  as  in  Thornycroft's  boats. 

The  boiler  is  (>f  the  locomotive  type,  cylindrical  and  steel;  length  15  ftct  ^ 
inches:  diameter,  4  feet  4  inches,  and  contains  <)^0  gallons.  The  fire-hox  is  C<W*< 
the  grate-bars,  [H\  in  number,  are  2  feet  long.  Heating  surface  400  square  ftd: 
grate  snrfaee,  il{).:\  s({uare  feet.  The  boiler  was  tested  to  260  pounds,  the  nond 
pressure  being  1:^0  ])oun<ls.  There  are  17()  lire-tubesof  brass,  Ufeet  3f  inches  lon^^ 
IJ  inches  <nitside  <liaui«'ter. 

The  tubes  are  too  small,  as  tlu\v  lujcome  very  nun-h  clogged  with  soot  in  a  veiyeb«rt 
time,  ev(*n  when  using  the  best  c<»al.  They  have  to  be  cleane<l  about  once  in  7  or! 
hours,  and  during  the  o])eration  the  steam  falls  and  the  eifectiveness  of  the  best  ii 
saerilieed. 

The  boiler  is  fed  by  a  f4>ed-pum]>  and  an  injector:  a  hand-pump  is  also  providei 
and  there  is  an  opening  in  the  top  of  the  boiler  so  that  it  nniy  be  tilled  from  deck. 

Oil  torpedo  boars  a  fresh-water  feed  is  neeessary.  On  t lie  Bat nni,  the  tank  oolf 
held  su(li<'ient  for  4  hours'  steaming  at  moderate  s])eed.  This  quantity  should  beit- 
creaM'<l.  On  the  trip  tioiii  L<»iirlon  Sa/aremy  always  started  with  boiler  and  taik 
tilhd  witli  fresh  water,  and  then  by  taking  a  moderate  (piantity  of  salt  water,  hevii 
enabled  to  get  alonj;  without  fouling  tin?  boiler. 

The  boilei  is  nrovuled  with  one  manhole  and  nine  handholes  for  cleaning  it.  Tbffi 
holes  are  (piite  insiilbeient  for  the  ])ur])os(*,  as  all  ]>artsof  the  boiler  cannot  be  reacM 
A  manhole  larg(;  enough  to  admit  a  boy  should  be  made. 

Tlie  boiler  has  two  <'himneys,  symmetrical,  situated  athwartships.  These  chii  ■ 
were  originally  r>  feet  high,  but  in  Finme  the  height  was  increased  to  7^  feet,  lb 
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ikhipped  a  great  deal  of  waiter.     With  a  forced  draft,  p^reat  quantities  of  ashes  ar^ 
irown  from  the  chimneys,  so  that  in  a  very  short  time  every t|^iug  gets  covered  with 
m^Mit,    This  does  not  happen  with  a  uatiinil  di'aft. 

The  Batum  carries  tour  torpedoes ;  two  in  the  launching  tubes  and  the  other  two  in 
troughs  built  for  them  on  deck. 

Much  trouble  was  experienced  with  the  torpedo  arrangements  which  were  put  on 
board  by  Whitehea<l  at  Fiume,    The  torpedoes  in  the  troughs  have  to  be  put  by  hand 
Into  the  lauuching-tubes,  which  is  extreuiely  ditUcult  work  for  the  few  men  available. 
The  air  accumulators  leak  badly  frouk  the  vibrationsof  the  boat  acting  on  the  valves. 
ftnd  once  empty  they  cannot  be  recharged  under  speed,  owing  to  the  vibrations  ana 
Othor defects.     The  tori>edo  in  the  tubo  is  only  held  fast  at  the  rear  end  of  two  stop- 
jperts,  leaving  the  other  nine-tenths  of  it  loose  in  the  tube,  so  that  the  vibrations  of 
the  boat  injure  it.     In  a  run  froui  Nickolaielf  to  Odessa  with  the  torpedo  in  place, 
the  following  damage  was  done :  The  rudder  part  of  both  torpedoes  was  bent  some- 
wlii^t  sidewise.     The  screws  which  fasten  this  part  to  the  end  piece  had  slacked  up. 
V     I  rudder>head  of  one  of  the  torpedoes  was  doubled  up.     Jn  one  torpedo  the  screws 
uuecting  the  engine  section  with  the  air-chamber  were  slacked  up.     The  pendulum 
>4  hammered  into  the  wooden  bulkhead  about  i  inch.     This  damage  was  done  by  a 
kking  up  of  three  hours.     Sazaremy  considers  that  the  mouths  of  the  tubes  ought 
be  made  to  take  the  contour  of  the  boat's  bow,  as  it  will  make  no  ditferenco  in  the 
mmwa  of  the  torpedo  under  any  circumstances.    Although  the  mouths  of  the  tubes  are 
oeed  by  stoppers  they  are  not  perfectly  water-tight,  and  a  good  deal  of  water  en- 
's which  finds  its  way  into  the  regulator,  and  often  into  the  tube  between  the  reg- 
tor  mnd  accunmlator.     In  a  trial  made  it  was  found  that  the  torpedo  could  not  be 
iched  on  this  account.     This  trouble  is  serious,  since  before  the  torpedo  can  be 
%1  the  mouths  of  the  tube^  must  be  opened,  and  thus  a  quantity  of  water  is  allowed 
^osh  in.     That  these  difficulties  have  not  been  discovered  before  is  due  to  the  fact 
•%t  heretofore  experiments  have  been  carried  on  in  still  water  and  at  low  speeds, 
aremy  insists  that  all  experiments  with  sea-going  boats  shouM  be  carried  on  at 

jTlie  itinerary  of  the  trip  of  the  Batum  to  Russia  is  as  follows: 


Ports. 


""don  to  Bxvjit 

K  to  Ferrol 

rul  to  Linbon  

jon  toGibraltar 

'^•ItftrtfO  Al^iera 

ts  to  Bona 

.  lu  MofiMiua , 

iaatoHHoilini 

.disi  to  Fiiimo 

to  GravoHa 

to  Zante . 

i«  to  Syra , 

a  to  CoDMtaDt  inople 

jatantiiiople  to  Nickolaleff 


Miles,    i   Hoars. 


_  —  .  _ 

470 

43 

340 

48 

340 

38 

30U 

27 

430 

36 

245 

22 

450 

3S 

270 

24 

860 

•■••■•• 

270 

24 

330 

270 

.•••■•••■- 

330 

430 

Mean  speed  for  the  whole  trip  of  4,^:r>  miles,  11. 1  knots. 

Daring  this  trip  the  boat  experienced  all  sorts  of  weather,  steaming  .against  n  full 

EJe  in  the  Bay  of  Biscay.  Only  once  was  she  oblige<l  to  stop  en  route  to  cool  a  bear- 
g.  Slie  was  test«d  under  sail  alone,  and  found  to  work  thoroughly  well.  The  small 
•apply  of  coal  was  all  that  ]>revented  a  much  faster  record. 

Ac<.*oriling  to  the  contract,  the  trials  i)revious  to  delivery  in  London  were  to  be 
Blade  with  the  boat  light,  and  it  was  made  with  the  least  weight  ])o.sHible  aboard. 
lBdire<l,  so  little  coal  wa«  carried  that  the  boat  bad  scarcely  enough  to  bring  her  back 
§tom  thti  measured  niile.  Under  these  <;ircuTnstanceM,  she  obtained  a  niean  speed  of 
SS.1H  knots  f(»r  six  runs  over  the  niea.sure<l  mile,  cirrsing  a  pressure  of  liiO  ])ounds. 
Sxperimeuts  were  ma<le  to  establish  the  dotation  elements  of  the  boat  with  the  follow- 
fsff  rt*sults: 

S'nUy  lailen,  at  a  displacement  of  4rt.*2  tons  the  mefac.entrlc  heiKbt  was  2.1  feet. 

At  the  load-line  the  l>oat  required  1.^  tons  for  an  iiujb  of  iuiinersion. 

At  the  load-line  the  center  of  gravity  was  3  feet  G  inches  from  bottom  of  keel  or 
nesr  water-line. 

At  45  tons  displacement,  center  of  gravity  was  3  feet  H  inches  from  bottom  of  keel. 

The  maximum  stability  was  reached  at  a  heel  of  .50^.     Lever  arm,  l.'.io  feet. 

At  10^  heel  the  ganwale  was  at  the  water-level. 

The  Batnni  was  given  a  trial  at  Nickolaietf,  with  full  outfit  aboard.  Under  thes« 
eoodittomiy  with  115  pounds'  steam,  332  turns  of  the  screw,  she  made  15^  knots  over  ths 
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measured  mile.     Much  of  this  f^rcat  fall  in  speed  was  attrihuted  to  poor  coal  indU 
lirin^.     In  a  trial  run  from  Nickolaietf  to  Odessa  and  back,  a  distance  of  15< 
with  a  fresh  breeze,  the  mean  speed  was  l\i.7  knots. 

In  closing  hin  report  Sazaremy  snms  up  the  faults  of  the  Batum  :  (1)  Too  hv 
coal  supply,  only  sullicient  for  3r)U  miles;  (2)  too  low  spetnl  when  fully  equipped. 
reeoniinends  for  future  b(»atrt — 

(I)  A  length  of  from  1()0  to  120  feet  to  allow  heavier  machinery  and  more  coal. 

{2)  A  beam  of  I:H  ti>  14  feet. 

(;i)  Better  Hhaped  upi»er  works. 

(4)  Simpler  and  lightttr  torpedo  apparatus. 

(5)  A  larger  boiler,  with  two  furimces  and  a  more  powi'rful  engine. 

(6)  To  be  more  solidly  built;  th(;  bottom  plates  one-fourth  inch  and  the  other 
eighth  inch.  ' 

Finally,  the  (M)ntra(-t  should  Htipulate  for  trials  at  tlie  deep-load  Hue,  the  eofrim 
not  to  be  overworked  on  the  trial,  and  a  mean  s]>eed  of  18  knots  to  be  maintaiuet 
f(iu:  htfurh.     Runs  of  20  miles  .should  not  be  allowed,  as  they  are  deceptive. 

THE  sue  HUM. 

This  b(»at,  built  by  Thornyeroft,  is  one  of  four  of  an  enlarged  type  of  Batnm,  t«i 
of  which  went  ordered  from  English  an<l  two  from  French  tirmn.  The  diineusioibfli 
the  boat  are:  Length,  113  t'eei]  beam,  12  feet  (>  im-.hes;  depth  of  hold,  6  feet  6  inchn: 
draught,  2  feet  <)  iueheH  forward  and  G  feet  aft;  displacement,  60  tons;  diametenol 
<  ylindcrh,  14^  and  24^  inches;  h^ngth  of  stroke,  15  incheN;  heating  sarfuce,  I,ll9iMiuaii 
i«.«'t  ;  grate  surface,  M  wjuare  feet;  iiidicatid  horse-power,  7r>0. 

Many  of  tht^  im)>rovements  suggested  by  Lieutenant  Sazaremy  have  been  inti» 
du('f;d  in  this  boat,  which  oth<?rwiNe  \h  qn'iUi  the  Hame  as  the  Bataiii,  except  that  nhi 
carries  two  Hotehkiss  ',V7  millimeter  nuolvers,  one  on  each  side  at  the  rail  jast  abifl 
the  pilot-houhe.  The  hrst  trial  1ri]>  of  this  boat  took  place  July  10,  ldb3,  and  liadfti 
its  object  to  ascertain  the  maximum  speed  of  the.  boat  when  carrying  a  full  oatft 
weighing  G  tons  and  coal  enough  to  steam  1,000  miles,  at  a  speed  of  not  less  than II 
knots. 

Tin?  weights  cariied  wen;  as  follows: 

FmuAi 

Torpedo  launching  grar S,*'* 

Four  Whitelu-ad  t«)rpedois 3, 

Torpedo  air-pump ^. , mi 

Two  Ilotc-hkisH  guns .        Tfi 

One  hundred  Hr)t<*hkiss  j>rojectiles •*• 

Anchor  g«!ar  and  windla>s .-.-.. 

Boat. '. iw 

Coui])h>ment  of  sixtt*»;n  persons S=^ 

Drinking  watrr 

Total 13, 

To  this  mubt  be  ii<lded  10  tons  of  coal,  making  a  total  of  16  tons.  The  displacemnt 
of  t  hi'  boat  \\  ith  this  load  was  r>14  tons ;  draught,  2  feet  and  :'>  ft-et  10  inches.  At  the* 
lines  .she  madt;  a  mean  of  six  runsov<>r  the  measured  mile  of  19.49  knots,  and  ameu 
of  three  hours'  run  of  IH.IMJ  knt)ts.  The  eugiiu»s  worked  well;  the  mean  revolntioiii 
on  the  measured  mile  was  414.75,  and  during  the  three  hours  4(i!{.t:4tf.  The  uiaximan 
indicated  horM*-]iower  was  7*J0.  (.'oal  used  was  1  ton  per  hour  for  18.9  knots.  Stcsa 
pressure,  11>0  pounds  per  square  iueh. 

The  second  trial  had  for  ils  object  to  ascertain  if  the  coal  was  snfflcient  tostcta 
1,0(IU  miles  at  a  spee<l  of  n(»t  less  tiian  10  knots.  The  1>oat  was  brouf^ht  to  the  MB* 
lines  as  before,  eariying  IMons  of  eoal  in  the  bunkers  audi  ton  in  hags.  Them 
lasted  from  l(>.4ri  a.  iii.  to  >i  )).  m  ,  during  which  she  mado  101.11  sea  miles, at  anwii 
s}»erd  of  lo.K)  knots,  and  a  total  e(»al  consum])tion  of  1  t'On  short.  Steam  prcMOR, 
110  to  118  ])oun(ls;  revolutions,  222  to  227.  The  requirement  of  fresh  water  wai • 
great  drawbaek.  as  the  boat's  regular  su])ply  was  only  sutlticient  for  50  sea  miles.  Ex- 
tra fresh-water  tanks  were  cairied  <laring  the  trial,  the  total  amonnt  required  being 
Ill.:;2eubie  feet. 

Tile  lioat  was  then  submitted  lo  a  series  of  turning  trials,  with  the  following  resaltft 
at  a  spei'd  ot'  \*^  knots: 

IJoth  rud<lers  :  Tinu   {o  port.  1  minute  20  secon<ls:  diameter  of  circle,  588  feel. 

Iioih  rudders:  Time  to  starlx-anl,  1  niinutt^  :>.">  seconds;  diameter  of  circle,  64UfMt 

C)i:e  rudder:  Time  to  ]M>it,  1  niinut.4'  .^)6  seconds;  <lianu^ter  of  circle,  661)  feet. 

One  riidder :  Time  to  starboard,  2  minutes  .'lO  seconds;  diameter  of  circle,  964  feet 
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The  boat  was  then  given  several  trials,  with  au  addition  of  weights  of  5.2  tons, 
representing  the  material  necessary  for  a  long  trip,  as  follo>Y8 : 

PoQDds. 

Boiler  covering 1, 233 

Six  boxes  Hotchkiss  shell 329 

Boat  and  gear 165 

Masts  an<l  sails 798 

Flag  chest 51 

Chart  table 66 

Side  curtains  of  sail  cldth 71 

Spare  anchor 199 

Drinking  water 848 

Two  spare  fresh  water  tanks  and  pipes 120 

Reserve  fresh  water  for  boiler 998 

Fresh  food,  three  days 199 

Sea  stores  for  eight  days 479 

Baggage  of  crew 658 

Baggage  of  officers 399 

Navigating  instruments  and  charts 2i>9 

Laotems,  flags,  stationery,  &c 199 

Boatswain's  stores 686 

EDgineer's  stores 2,860 

Oil  and  tallow 419 

Small  articles  nndetailed 299 

With  the  entire  load  the  displacement  of  the  boat  was  64  tons,  and  with  this  she 
made  a  mean  speed  of  six  runs  of  17.93  knots,  with  404.3  turns  and  130  pounds  of 
steam. 

By  test  it  was  found  that  she  would  stoam  252  knots  at  a  speed  of  15.45  knots ;  372 
knots  at  a  speed  of  23.39  knots  ;  189  knots  at  18.9  knots,  and  1,000  knots  at  10.8  knots. 

A  test  was  made  of  cleaning  the  iire  tubes  while  running.  For  this  the  whole  forward 
part  of  the  smoke-box  doors  and  the  smoke-box  itself  is  covered  with  asbestos,  and  tlie 
doors  are  arranged  to  open  independently.  The  man  cleaning  the  tubes  shelters  him- 
self behind  the  closed  half  of  the  box.  In  the  test  the  steam  was  allowed  to  fall  to 
40  pounds,  and  the  engine  was  slowed  to  100  turns ;  35  tubes  were  cleaned  in  a  quarter 
of  an  honr;  the  temperature  in  the  compartment,  which,  at  the  commencement,  was 
1130  Fahrenheit,  sank  during  the  work  to  88*^,  and  the  steam  fell  to  30  pounds.  No 
tioable  was  experienced  with  the  gas,  as  there  was  a  perceptible  draft  from  the 
berth-deck,  through  the  manhole  in  the  bulkhead,  and  into  the  smoke-box. 

The  boat  made  a  very  successful  passage  from  London  to  Nickolaietf.  The  side- 
cnrtains  were  found  to  be  very  useful  in  keeping  water  from  slopping  into  the  engine- 
room.  In  a  heavy  cross-sea  the  seas  often  swept  over  the  roof  of  the  pilot-house,  but 
io  a  reeolar  sea  she  was  very  buoyant. 

At  luckolaieff  she  was  given  another  trial,  when,  over  a  2-mile  course,  the  highest 
mean  speed  that  could  be  reached  was  16.21  knots.  This  was  attributed  to  poor  coal 
and  inefficient  firing. 

The  Hotchkiss  guns  were  tried  at  sea,  and  found  to  work  efficiently,  there  being  no 
recoil  effects  whatever  noticeable. 

THE  CHILDERS. 

This  boat,  built  by  Thomycrofb  for  the  Australian  Government,  is  slightly  smaller 
than  the  Sochnm.  Her  dimensions  are:  Length,  112  feet  10  inches;  beam,  12  feet  6 
inches;  draught  aft,  6  feet;  displacement,  58^  tons;  diameters  of  cylinders,  14  and 
84^  inches;  stroke,  15  inches;  heating  surface,  1,119  square  feet;  grate  surface,  30 
square  feet.  She  carries  four  Whitehead  torpedoes  and  two  Hotchkiss  guns,  37  milli- 
meters. 

Go  her  official  trial  the  maximum  speed  reached  was  a  little  over  19  knots.  During 
A  three  hours'  trial  with  an  outfit  of  14^  tons  she  reached  a  mean  speed  of  18f  knots. 
During  this  trial  it  was  ascertained  that  at  a  speed  of  11^  knots  she  burned  203 
poands  of  coal  per  hour.  The  supply  of  the  boat  being  10  tons,  is  enough  to  carry  her 
1,2^0  knots  at  this  speed. 

.    THE  LATEST  GERMAN  BOAT. 

The  Berliner  Zeitnngof  Jnly  10 contains  the  following  telegram  from  Pillau :  *'Day  be- 
fore jeeterday  the  first  of  the  new  boats  building  at  Schichau  was  tested  at  this  place. 
With  complete  outfit  and  stores  and  coal  for  steaming  1,000  miles  she  attained  a  maxi- 
mum speed  of  20^  knots.  On  the  last  run  the  rudder  was  twisted  by  being  put  over  too 
qniek,  and  the  trial  was  stopped.  Yesterday  it  was  resumed  and  this  time  a  run  was 
madeftom  PiUaa  to  Nenfahrwaaser  and  return,  a  distance  of  between  50  and  60  miles. 
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The  run  over  was  made  in  2^  hourn  and  back  in  2^  liours.  Maximnm  speed  attsimd, 
21^  knot44.  Indicated  horHe-])()wer,  1,000.  This  in  the  highest  8x>eed  for  prolouged 
fanning  yet  attaint'd  by  a  torpedo-lmat.'' 

BEHAVIOR  OF  FRKXCII  TORPEDO-BOATS  AT  SEA. 

In  A])ri1  last  the  evolutionary  H<inadrou  left  Toulon  for  the  eustwanl  in  tbe  tet*th  of 
an  euNterly  gale,  the  iron-clads  being  aeconi))anied  by  two  torpedo- bout 8.  The  Kqaad- 
ron  consisted  of  the  Richelieu,  Marrngo,  Trident,  Duperr^?,  Redoutable,  Veugenr,  and 
Tonnerre,  with  the  dispatcli-boats  Hirondelle  and  Reuard,  and  torpedo-boata  Ntis.  64 
and  65. 

The  dimensions  of  these  boats  are:  Length,  108  feet;  beam,  10  feet  10  inches; 
draught,  2  feet  10  inches ;  displace^u^nt,  40  tons.  They  carr^'  a  coal  supply  aiifficient 
for  600  miles  at  a  speed  of  12  knots. 

Arrived  off  IIy<?res  the  two  monitor  vessels  TonneiTeand  Vengourhad  to  run  into 
an  anchorage,  being  unable  to  keep  their  stations  <m  account  of  the  sea.  The  ad- 
miral had  niducf'd  the  s])eed  of  the  squadron  from  10  knots  to  8,  and  then  to  6.  It 
was  found  impos^ible  to  reduce  the  spet"d  of  the  torpedo-boats  below  8  knot«,  so  tb^ 
kept  that  speed  nnlil  some  distance  ahead,  and  then  st<>)>ped  and  dropped  back  to 
their  stations.  No  diOieulty  whatever  was  found  in  navigating  the  boats  in  the 
heavy  sea.  Head  to  it,  they  rose  to  thti  sea  with  great  buoyani-y,  and  all  the  deck 
abaft  the  ]»iIot-hou-e  was  clear  of  water  and  could  be  used  as  a  promenade  with 
safety.  Broadside  to  the  s<>a  the  rolling  was  heavy,  but  not  so  much  as  to  hamper 
the  movt^ments.  No  trouble  whatever  was  cx])erienced  with  the  screw,  as  it  wasont 
of  water  so  short  a  time  that  there  was  no  racing  of  any  conseqnence.  The  mea*t 
quarters  were,  however,  vt^ry  uncomfortable.  It  was  impossible  to  use  the  galley, 
and  the.  vibrations  were  so  great  as  to  (rause  seasickness,  l^otli  boats  were  somewhat 
troubled  with  leaky  rivets.  Steering  with  both  rudders  and  with  the  after  one  aloM 
was  tried  and  the  boats  in  all  cases  answered  the  helm  with  the  greatest  readinecw. 

THE   FRENCH    SYSTEM   OF   NUMBERING   BOATS. 

In  the  French  service  secon<l-class  boats  are  numbered  consecutively  np  to  60.  Al 
above  that  numlter  are  first-class  boats.     No.  Ck*  was  launched  in  June,  18^. 

THE   S(!()I»E   OF   (JERMAN   NAVAL  COAST    DEFENSE   SUrEKINTBN'DENCK. 

March,  1884. 

*'  It  is  tlH^  expressed  will  of  His  Majesty  the  Euiperor,  with  regard  to  the  coast  de" 
fensi*,  that  hereafter  the  navy  is  to  be  iutrust«Ml  not  only  with  the  defense  of  the  two 
great  dock-yardM,  but  also  with  the  maritime  defense  of  Prussian  fortressea  ou  tbfl 
coast  and  seaports.  It  is  considered  that  for  a  thorough  defense  the  army  and  the 
navy  should  wtirk  together  ac(;ording  to  clearly  laid  down  rules,  and  to  the  nary 
should  b(>  given  the  supreme  control  of  all  muritime  operations.  From  this  time  for- 
ward all  harbor  entrances  luust  be  in  a  condition  to  !><•  immediately  protected  by 
mines  and  troo])s.  Ileretofort^  all  this  work  having  been  intrusted  to,tne  army,  tbe 
engineers  during  the  operation  of  mobilization  were  overburdened.  In  the  future, 
however,  the  navy,  through  its  interest  and  t<c)inical  skill,  can  rea4lily  keep  harbors 
and  channels  open  for  the  ]>assage  of  friendly  vessels  up  to  the  last  moment  and  close 
tlieni  (piickly  and  eertninly  when  neceskiary.  Again,  the  intrtMluction  of  torpedoee 
proper  int<»  the  eadre  of  army  weai)ons  re<lue(\s  the  general  efliciency  of  the  service^ 
as  has  been  shown  in  operations  with  mines.  The  army  connnandant  of  acoast  place 
would  find  it  dillieult  to  jiropt  rly  control  the  naval  ptrsotimi  which  in  any  case  if 
necessary  for  the  service,  an<l  be  could  but  illy  sujierintend  the  movements  of  torpedo 
llotillas.  Finally,  in  order  to  establish  eommuincations  with  the  naval  outimstiiy  ex- 
tra st(^'lnH>rs  under  army  contiol  would  be  neccNsary,  which  would  complicate  the 
service.  Kefpnsitions  for  menhant  vessels  and  materials  could  not  l>e  wisely  filled 
under  army  snp<rintenden<'t>,  and  a  harbor  once  blocked  by  mines,  all  uiovenientB,  DO 
—atter  how  urgent,  of  naval  vesselH,  could  only  bt*  undertaken  after  arriving  aS  a 

M'cial  understanding  between  the  aruiy  and  the  navy." 
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19.— REPORT  OF  GUN  FOUNDRY  BOARD. 


Mesiogefrom  the  President  of  the  United  States^  transmitting  a  report  nf 
the  Board  of  Army  and  Navy  Officers  relative  to  the  best  location  for 
€Stablishing  a  Government  foundry. 


February  20,  L884. — Referred  to  the  Comiuittee  on  Appropriations  and  ordered  to  be 

priute<l. 


To  the  Senate  and  House  of  Representatives : 

I  traD8mit  herewith  to  the  House  of  Representatives  the  report  of  a 
Board  of  Army  and  Navy  Officers,  appointed  by  me  in  accordance  with 
the  act  of  Congress  approved  March  3,  1883 — 

For  the  purpose  of  examining  and  reporting  to  CongroHs  which  of  the  navy-yards 
or  arsenalH  owned  by  the  Government  has  the  best  location  and  is  best  adapted  for 
the  estahUshuient  of  a  Government  foundry,  or  what  other  method,  if  any,  shouhl  be 
adopted  for  the  manufacture  of  heavy  ordnance  adapted  to  modern  warfare,  for  the 
aae  of  the  Army  and  Navy  of  the  United  States;  the  cost  of  ali  buildings,  tools,  and 
implements  necessary  to  be  used  in  the  manufacture  thereof,  including  the  cost  of  a 
steam-hammer  or  apparatus  of  sufficient  size  for  the  manufacture  of  the  heaviest 

CHESTER  A.  ARTHUR. 
BrEouTiTE  Mansion, 

Fthruury  18,  1884. 


Gun  Foundry  Board, 
1727  Pine  street^  Philadelphia^  Pa.^  February  IG,  1884. 

To  ike  President : 

In  accordance  with  your  instructions  of  April  2,  1883,  issued  under 
the  provision  of  section*  1  of  the  "  Act  making  appropriations  for  the 
naval  service  for  the  fiscal  year  ending:  June  30,  1884,  and  for  other 
purposeft,"  approved  March  3, 1883,  the  Board,  composed  of  six  officers 
selected  from  the  Army  and  Navy,  "for  the  purpose  of  examining  and 
reporting  to  Congress  which  of  the  navy -yards  or  arsenals  owned  by 
the  Government  has  the  best  location  and  is  best  adapted  for  the  estab- 
lishment of  a  Government  foundry,  or  what  other  method,  if  apy, 
should  be  adopted  for  the  manufacture  of  heavy  ordnance  adapted  to 
modern  warfare,  for  the  use  of  the  Army  and  Navy  of  the  United 
States;  the  cost  of  all  buildings,  tools,  and  implements  necessary  to  be 
aseil  in  the  manufacture  thereof,  including  the  cost  of  a  steam  hammer 
or  apparatus  of  sufficient  size  for  the  manufacture  of  the  heaviest  guns,'' 
has  the  honor  to  submit  herewith  its  report  and  the  record  of  its  pro- 
ceedings. 
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In  order  to  reply  satisfactorily  to  the  act  of  CoDgress,  it  was  neces* 
sary  for  the  Board  to  seek  iuforraatiou  in  Earope,  aud  visits  were  made 
to  England,  France,  and  Kussia.  It  is  appropriate  to  state  that  your 
Board  was  received  by  both  Government  officials  and  by  private  com- 
ipauies  with  much  cordiality,  and  every  assistance  was  rendeied  in  iti 
nvestigations  in  those  countries. 

It  was  the  desire  of  the  Board  also  to  visit  the  large  Gherman  s  eel 
works  at  Essen,  but  the  permission  to  do  so,  which  was  requested  of 
Mr.  Fried.  Krupp,  was  not  granted  for  reasons  that  will  befoand  stated 
in  the  copy  of  correspondence  attached  to  this  report. 
The  Board,  having  completed  its  duties,  have  adjourned  sine  die. 
Very  respectfully,  for  the  Board, 

B.  SIMPSON, 
Bear 'Admiral^  United  States  Navy^  President  of  the  Board. 
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REPORT  OF  THE  GTJK  FOUNDRY  BOARD. 


The  act  of  Congress,  a]>proved  Mareh  3,  1883,  under  which  the  Gun, 
Foundry  Board  was  organized,  calls  for  a  report  on  the  following 
poiut8: 

lat.  Which  of  the  navy-yards  or  arsenals  owned  by  the  Government  has  the  best 
location,  and  is  best  adapted  for  the  establishment  of  a  Government  foundry. 

2d.  What  other  method,  if  any,  should  be  adopted  for  the  manufacture  of  heavy 
ord nance  adapted  to  modem  warfare,  for  the  use  of  the  Army  and  Navy  of  the  United 
StJfttes. 

3d.  The  cost  of  all  buildings,  tools,  and  implemt^nts  necessary  to  be  used  in  the 
maonfacture  thereof,  including  the  cost  of  a  steam-hammer  or  apparatus  of  sufficient 
aize  for  the  mannfacture  of  the  heaviest  gun^. 

The  first  question  jiresupposes  the  establishment  of  a  Government 
Gun  Foundry,  properly  so-called,  the  establishment  to  be  under  the 
absolute  control  of  the  Governmeut,  and  the  details  of  all  work  to  be 
supervised  and  directed  by  Government  officers. 

The  answer  to  this  question  involves  simply  an  expression  of  opinion 
Bs  to  the  superior  a<laptabilit3',  for  the  purposes  of  a  gun  foundry,  of 
any  navy -yard  or  arsenal  now  owned  by  the  Government. 

The  second  question  imposes  no  limitation,  and  calls  upon  the  Board 
to  suggest  ''any  other  method"  (apart  from  a  Government  fountlry, 
pore  and  simple)  by  which  the  purposes  of  the  act  of  Congress  can  be 
achieved.  The  Board  is  evidently  called  upon  to  consider  the  subject 
of  joint  action  between  the  Government  and  private  parties  for  the  ac- 
couiplisbraent  of  a  national  purpose. 

The  Board  decided  that  there  were  three  points  of  view  from  which 
this  subject  should  be  considered,  viz: 

Ist.  That  the  Government  Hhould  supplement  tbe  plants  of  some  of  the  steel  workers 
of  tbe  country  with  MU'h  additional  tools  and  implements  as  would  enable  them  to 
tarn  out  tininhetl  steel  cannon. 

•Jd.  That  the  Government  should  give  contracts  of  sufficient  magnitude  to  enable 
tbe  steel  worker*  of  tbe  country  to  siip)dy  the  finished  gnus  without  its  direct  aid. 

'M.  Thai  the  Government  shtmld  e?»tabiiMti  ou  its  own  territory  a  plant  for  the  lab- 
ricution  of  cannon,  and  should  contrat't  with  private  parties  to  such  amounts  as  would 
enable  tbem  to  supply  from  the  private  industries  of  the  country  the  forged  and  tem- 
pered material. 

The  course  of  the  investigation  being  thus  indicated,  the  Board  ad- 
dresseil  circular  letters  to  several  of  the  steel  manufacturers  in  the 
country  and  to  the  two  companies  employed  in  the  fabrication  of  can- 
non. These  letters  and  the  replies  thereto  will  be  fonnd  in  the  corre- 
spondence attached  to  the  record  of  proceedings  of  the  Board,  and 
co)>ies  are  appended  to  this  report.  The  replies  were  unsatisfactory, 
the  subject  being  a  new  one  to  the  parties  addressed.  The  expense  to 
be  incurred  could  not  be  calculated  upon  any  known  basis,  and  the 
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Boai  (1  was  unable  to  satisfy  the  calls  mad  upon  it  for  farther  infiw- 
matioD  as  to  the  number  of  guns  required  or  the  probable  extent  and 
cost  of  a  plant  for  the  manufacture  of  such  heavy  gunR  as  the  act  cf 
Congress  <5ontemplated. 

It  was  evident  that  none  of  the  desired  information  could  be  obti      I 
from  our  manufacturers,  because  of  their  lack  of  exjierience  on  i 
subject.    It  was  known,  too,  that  several  of  the  European  Oovemi 
had  had  more  or  less  exj)erience  of  joint  action  with  private  J     ii    » 
establishments.    The  call  by  the  act  of  Congress  for  "the  a      ok 
buildings,  tools  and  implements  for  the  manufacture  of  the  ni     i 
guns^  could  only  be  answered  by  information  and  exi)erience  o  n 

from  abroad,  as  no  such  tools  or  implements  have  been  mann  nured 
or  are  in  use  in  the  United  States.  The  steam-hammer  mentii 
the  act  was  recognized  as  a  subject  requii-ing  careful  consideration,  u 
is  coupled  with  a  qualification,  ''or  apparatus  of  sufQcient  size,''  wlaA 
indicates  that  there  existed  a  doubt  as  to  the  propriety  of  the  nse  of  a 
steam-hammer  for  forging  if  other  '^  apparatus  of  sufficient  size"  oould 
be  made  more  efficient.  The  advances  made  of  late  years  in  the  prooen 
of  forging  by  compression  made  this  a  very  important  matter  for  ooa- 
sideratiou.  This  subject  is  necessarily  connected  with  that  of  the  man- 
ufacture of  the  metal  to  be  forged,  aud  involves  a  study  of  the  recent 
developments  in  steel.  The  actual  condition  of  the  armaments  abroad| 
so  far  as  it  illustrates  the  latest  ideas,  was  felt  by  the  Board  to  be  aa 
important  part  of  the  information  on  which  it  should  report,  as  the  char- 
acter of  the  new  constructions  of  cannon  would  necessarily  control  thai 
of  the  tools  to  be  recommended  for  use  in  their  fabrication. 

The  foregoing  reasons  governed  the  Board  in  its  decision  to  repreaeal 
the  necessity  of  seeking  information  abroad.  Orders  were  issued  and 
the  Board  proceeded  to  Europe.    The  first  visit  was  made  to  England. 


ENGLAND. 

SOURCES  FUOM  WHICH  THE  ARMAMENT  OF  ENGLAND  IS  8UPPUXD. 

rrevious  to  the  .year  LSoO  the  Koyal  Arsenal  of  Woolwich  was  tha 
only  source  from  which  the  armament  of  England  was  supplied.  The 
arsenal  was  a  puiely  governmental  establishment,  in  which  there  were 
several  departments.  The  de])artment  of  the  Koyal  Gun  Factories  was 
always  under  the  command  of  an  officer  of  the  Ivoyal  Artillery  j  and  here 
all  cannon  for  the  army  and  navy  were  fabricated, 

Since  tli(»-  year  l«sr)!),  the  Elswick  Works  at  Newcastle  on -Tyne  has 
been  a  source  of  sni)ply  on  which  the  Government  has  drawn  move  or 
less  for  guns.  The  experience  oi  the  connection  of  the  English  Govern- 
ment witli  these  private  works  bears  directly  upon  the  subject  of  joint 
action  between  a  (iovernment  and  a  private  firm. 

Tliis  connection  dates  from  the  time  whiMi  attention  was  called  to  the 
imi)rovements  in  rilled  ordnance  inaugurated  by  Mr.  William  G.  Ana* 
strong. 

The  Armstrong  gun  was  first  brought  to  the  notice  of  the  Government 
in  1854,  and  in  July,  1855,  a  S-pounder  was  delivered,  with  a  reiiortof 
the  exp(4inients  that  liad  been  made  with  it.  The  gun  was  re-bored  up 
to  a  5  pounder,  and  in  December,  185(5,  was  tried;  the  report  statea 
that  good  i)ractice  was  obtained  at  1,500  and  2,000  yards.  In  Jannaiy. 
1857,  a  second  gun  was  ordered.  It  was  an  18-pounder,  and  was  tried 
in  January.  1858.    The  report  was  favorable,  and  the  gun  was  sofiv 
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« 

mpproved  as  to  cause  the  recommendation  that  two  should  be  issued  to 
the  artillery  to  ^^knock-about,  and  be  reported  on  as  to  their  endurance 
mi  work  in  comparison  with  the  service  guns." 

In  1858  there  arose  a  pressure  for  a  supply  of  rifled  field  guns  for  the 

Yj  and  a  committee,  after  investigation,  reported  that  it  was  expe- 

it  to  experiment  only  with  the  Armstrong  and  Whitworth  guns. 

xhere  has  always  been  a  controversy  as  to  the  manner  in  which  the 

Tison  between  these  two  guns  was  made.    But  the  result  of  the 

ai  was  the  adoption  of  the  Armstrong  system  for  field  service,  which 

this  time  involved  the  following  combination  of  construction,  viz: 

^ech-loading,  rifling,  and  coating  the  projectile  with  soft  metal. 

in  order  to  obtain  as  soon  as  possible  a  supply  of  these  guns,  it  was  de- 

d  to  supplement  the  resources  of  Woolwich  by  entering  into  arrange- 

s  with  a  company  set  up  at  Elswick  for  the  manufacture  of  the  guns 

ojectiles.    A  guarantee  was  given  to  this  company  on  the  16th 

tianuar^',  1859,  to  secure  them  against  loss  by  the  erection  of  build- 

;8  and  machinery.    The  Government  undertook  to  keep  them  in  full 

rrk,  but  reserved  the  right  to  terminate  the  engagement  on  the  pay- 

of  compensation.    The  necessities  of  the  service  requiring  a  larger 

[loer  of  these  guns  to  be  provided  than  was  at  first  anticipated,  the 

ginal  guarantee  was  increased  first  to  £50,000,  and  then  to  £60,000. 

J     October,  1859,  owing  to  increased  pressure  for  guns,  the  guarantee 

raised  to  its  final  amount  of  £85,(K)0. 

oir  William  Armstrong  was,  on  the  22d  of  February,  1859,  appointed 

encrineer  of  rifled  ordnance,  and  on  the  4th  of  November,  1859,  he  be- 

le  also  the  superintendent  of  the  Royal  Gun  Factories,  which  office  he 

id  until  February,  1862.    This  was  the  first  time  that  office  h.ad  been 

d  by  a  civilian. 
J      September,  1859,  the  40-pounder  Armstrong  gun  was  approved  for 
1       uavy.    Proposals  were  also  approved  for  the  construction  of  a  1  lo- 
ader gun,  and  one  huudred  of  these  guns  were  conatructed  before 
ly      [>eriments  with  them  had  been  concluded. 

Tue  Government  was  thoroughly  committed  to  the  Armstrong  system, 
Mid  the  manufacture  was  carried  out  at  Woolwich  by  the  Government, 
and  at  Flswick  by  a  private  company. 

The  large  expenditures  having  attracted  attention,  a  committee  was 
appointed  in  1862  to  inquire  into  them,  and  in  April,  1863,  the  agree- 
ment with  the  Elswick  Company  was  terminated  by  the  Government, 
which  discontinued  all  orders  to  it  and  concentrated  its  work  at  Wool- 
wich. The  guarantee  of  £85,000  was  paid,  the  Government,  however, 
being  credited  with  the  value  of  plant  and  stores,  estimated  at  £19,000, 
making  the  amount  in  money  paid  £65,534  4«. 

The  committee  reported  that  duiiug  the  continuance  of  the  agreement 
with  the  Elswick  Company  the  following  sums  had  been  paid: 
(I.)  The  sum  of  £965,117  9*.  Id.  for  articles  supplied. 
(2.)  Alter  giving  credit  for  the  value  of  plant  and  stores  received  from 
the  company,  a  sum  of  £65,534  4«.,  as  compensation  for  terminating  the 
contract. 

(3.)  The  outstanding  liabilities  of  the  War  Office  to  the  Elswick  Ord- 
nance Company,  for  articles  ordered,  amounted  on  the  7th  of  May,  1862, 
to  the  sum  £37,143  2s.  lOd. 

The  whole  of  these  payments  and  liabilities  amounts  to  the  sum  of 
£1,067,794  16«.  5d. 

Oaring  the  same  period  there  had  been  expended  in  the  three  manu- 
flM^tariog  departments  at  Woolwich  on  the  Armstrong  guns^  ammuni- 
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tion  and  carriages,  the  sum  of  £1,471,753  la.  3d,j  making  altogeth^t 
grand  total  of  £2,539,547  lis.  Sd. 

A  statement  prepared  by  one  of  the  assistant  accoimtants-ge 
the  War  Office  shows  the  cost  of  certain  guns  and  projectiles  ouc«i 
from  the  Elswick  Ordnance  Company  conjpared  with  the  rates  of  tl 
produced  at  the  Royal  Arsenal  at  Woolwich.    According  to  this  8 
ment,  taking  the  class  of  stores  which  have  been  supplied  from  j 
wick  and  irom  Woolwich,  and  which  therefore  admit  of  a  direct  o 
parison,  the  sum  oF  £242,173  10/<.  0^7.,  on  an  expenditure  of  J&593,275 
IIJ..  would  have  be(Mi  saved  to  the  public  had  these  gnus,  project 
and  fuzes,  sui)plied  by  the  Elswick  iJrdnance  Company,  been  ms 
factured  in  the  Koyal  Arsenal. 

The  evidence  on  this  subject  is  acknowledged  to  be  somewhat  c 
flicting.  Colonel  Boxer,  who  was  the  superintendent  of  the  Ro; 
Laboratory  at  Woolwich,  and  the  accountant-general  of  tlie  War  Oflia 
stare  their  belief  that  the  statement  is  substantially  corre<^t,  while  Mr. 
Eendel  and  Captain  Xoble,  U.  A.,  partners  in  the  Elswick  Company, 
object  to  the  basis  on  whi(jh  the  juices  at  the  lioyal  Arsenal  were  HAcer- 
tallied;  but.  there  svenis  no  tloubt  a  saving  would  hav»*  beeu  effected  if 
all  the  articles  had  been  manufactured  at  the  Royal  Arsenal. 

The  ab(>ve  is  a  statement  of  facts  which  exhibits  the  experience  of 
the  English  (ioveriiment  in  irs  experiment  of  Joint  action  with  a  pri- 
vate company.  The  plant  i)ut  uj)  by  the  (iovernment  be($atne  the  prop- 
erty ot  the  ])rivate  company  at  a  noiainal  valuation,  and  the  Govcm- 
nu*nt  ])aid  about  i^<>r),0(M)  to  break  tlie  agreement,  besides  paying  as 
iuerease<l  ymw  on  articles  manufactured  lor  it. 

Gl!«iii'ick. — The  sul)t><Miuent  history  of  the  Elswick  t.rdiianee  Com- 
pany under  the  c(nitrol  of  Sir  William  Armstro?ig  is  well  known.  The 
l)lant  for  the  manntacture  ofca'inon  has  been  kept  em]doyed  by  orden 
from  foreign  (Iovernment s,  and  during  lat<»  years  much  work  has  been 
done  for  the  English  (iovernment.  The  enterprise  and  ability  initi 
managenuMit  has  been  ol"  great  assistance  to  the  country,  and,  at  the 
recent  readoi)tion  ot  the  breech  h)atling  sysiem,  the  O ovem men t  found 
Elswi<-,k  i)re])ared  to  assist  in  advancuig  the  manufacture. 

Thus,  though  there  seems  to  hav(^  been  no  profit  to  the  Gtovemment 
in  working  jointly  with  the  Elswick  (\)n>pany,  much  aid  has  been  de- 
rived from  it  as  an  independent  assistant,  and  it  may  \\e  said  that  it  is 
the  only  one  which  supi)lements  the  r(»yal  lactories  in  finishing  guns. 

The  establishment  at  Elswick  is  thoroughly  e(iuip]>ed  for  heavy  woik 
and  has  produced  the  largest  ^uns  in  the  worhl.  The  shops  are  sup- 
plied witii  an  abundance  of  tine  tools,  and  the  forge  arrangements  have 
been,  uj)  to  the  jirexMit  time,,  all  tiiat  was  retpiirt-d  for  the  nianufaetore 
of  tii(*  guns  heretofere  turned  (»ut.  llut  a  change  is  being  made  in  some 
of  the  d(»tails  to  beiter  aeeord  with  the  dennind  for  steel  cannon,  and 
stet-1  works  an*  beiiig  erect <*<!  eajiable  of  e:isting  100- ton  ingots.  Blast 
furna(M\s  are  also  in  op(*r;»tion. 

The  fact  that  the  (lovei  iimeiit  has  abandoned  the  wrought-irou  gnu 
impairs  the  uselnlm'ss  of  the  broad  tup-hammer  with  which  the  wrought- 
iron  coils  were  wt^hled,  and  this  is  being  modifuMl  to  be  more  etiective 
for  foi'^ing  steel  ingots  and  hoops.  Tin*  advantages  of  the  Whitworth 
manufacture  arc*  alx)  reeeiinizt'd  and  a  forging  press  is  being  introduced. 

The  use  made  of  liydrai:lie  ])«iwer  is  probably  j^reaterat  Elswick  thao 
at  any  other  establishment  in  the  world.  This  might  naturally  be  ex- 
pected, when  it  is  Ixa'ne  in  mind  that  the  world  is  indebted  to  Sir  Will- 
iam Armstrong  f(U'  the  advance  made  in  this  direcrtion. 
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The  system  of  hydraulics  at  Elsvvick  extends  to  all  parts  of  the 
liproands,  reaching  all  the  shops,  wharves,  and  water  front.  Pump- 
ing-eugines  are  established  at  convenient  intervals,  only  one  work- 
iug  at  a  time,  and  the  connection  of  pipes  being  continuous,  the  uni- 
form working  of  the  system  is  established  by  fiv^e  or  six  accumulators 
with  18-inch  rams.  The  working  of  the  pumping-engine  is  made  auto- 
matic. The  accumulator  nearest  to  it  is  slightly  more  heavily  loaded 
than  the  others  to  give  a  lead  in  rising  to  tlie  distant  one,  and  is  connected 
with  a  steau)  regulating  valve  to  act  as  a  governor  for  adjusting  the 
8j)eed  of  the  engine  to  the  varying  demand  of  the  hydraulic  niiichines. 

The  pressure  sustained  thronghout  the  system  is  730  pounds  to  the 
square  inch.  The  pipes  are  usually  5  inches  in  diameter,  the  largest 
being  G  inches. 

Hydraulic  power  is  used  for  the  forge  and  foundry  cranes,  also  for  the 
movable  cranes  which  operate  along  the  water  front.  For  the  accommo- 
dation of  these  last,  jjipes  are  run,  in  junction  with  the  pressure  main, 
with  hydrants  from  18  to  30  feet  apart,  fioin  which  connection  is  made 
with  the  cranes  by  means  of  telesco|)ic  tubes.  Two  or  more  cranes  can 
thus  be  brought  into  operation  on  any  vessel  at  the  water  front. 

On  the  east  end  of  the  wharf  are  erecttMl  large  hydraulic  shears, 
worked  by  a  direct  acting  hydraulic  cylinder,  4()-feet  stroke,  lifting  120 
toils.  The  back  leg  moves  so  as  to  briiig  the  lifting  cylinder  about  30 
feet  out;  the  foot  is  moved  by  a  screw  50  feet  long,  with  hydraulic  en- 
gine and  gear. 

The  most  notable  hydraulic  crane  that  has  been  produced  from  these 

>rks  is  the  one  erected  in  the  Italian  naval  arsenal  at  8i)ezzia,  which  is 
i  >le  i)i'  lifting  IGO  tons  thnmgh  a  range  of  40  feet.     It  is  carried 

K>n  a  ring  of  line  rollers  snj)ported  by  a  pedestal  of  masonry,  and  the 

Slewing  is  effected  by  an  hydraulic  engine  applied  to  a  pinion  which 

.IS  with  a  circular  rack.     The  rake  of  the  jib  or  projection  from  the 

^^nter  of  rotation  is  G.>  feet,  and  its  height  from  the  quay-level  is  105 

feet.     The  crane  is  counterbalanced  on  the  side  opposite  to  the  load. 

About  the  grounds  at  ElswicU,  particularly  at  the  a[)proaches  to  the 
shops,  there  are  numerous  small  capstans  worked  by  hydraulic  engines, 
which  are  of  great  service  in  hauling  heavy  loads  inio  or  out  of  shops, 
and  in  transporting  them  from  shop  to  shop. 

It  is  almost  unnecessary  to  add  that  it  is  at  Elswick  that  the  applica- 
tions for  working  heavy  guns  by  hydraulic  power  have  been  designed 
ami  manufactured. 

No  foundry  or  gun  fiictory  can  be  considered  efficiently  equipped  with- 
out b«*ing  provided  with  arrangements  for  the  plentiful  su[)ply  of  hy- 
draulic jKjwer. 

H^oolirich. — The  Royal  Gun  Factories  at  Woolwich  are  of  very 
extensive  proportions,  and  have,  in  the  course  of  many  years,  become  so 
well  ecpiipped  that  the  i)resent  (ihange  which  has  been  inauguiated  in 
the  system  of  manufacture  of  the  F]nglish  gun  (bes  not  fincl  it  unpre- 
pared. In  a  Parliamentary  report  of  1878-'71)  a  balance  sheet  states  the 
Talne  of  all  the  pro]>erty  and  nmterial  in  the  three  departments  at  Wool- 
wich, as  follows,  viz: 

£        8.    d, 

Land 2,805    9    4 

Buildiiijjs 97,(fc4    7  11 

Machinery.... IWi,  lio  11    [i^ 

To  one  year***  interest,  at  3|  per  cent,  on  iiivcsteU  capital,  viz,  stores 

and  semi-niannfiictured  articles  in  stock,  April  1,  1-^8 19(),949  15    3 

Total 463,550    3    9i 
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The  capacity  for  production  in  the  gun  factory  is  stated  in  1873-^74  to 
have  been  6,000  tons  of  guns  of  various  calibers  per  year,  or  7,500  tons 
of  rough  forgoings  (wrought  iron). 

An  approximation  to  the  number  of  tools  may  be  reached  by  citing 
the  number  of  boring-machines  now  in  place,  viz: 

2  of  72  inches  swing,  4  of  51  incbes  swing,  4  of  42  inches  swing, 

4  of  36  inches  swing,  6  of  30  inches  swing,  6  of  24  inches  swiug, 

12  of  20  inches  swing, 

besides  50  or  60  others  of  various  smaller  sizes. 
Of  other  machines  tliere  are — 

6  planing-machines,  12  shaping-machines,  12  miUing-machines. 

12  drilling-machines,  12  slotting-machines,  6  radial-machines. 

2  dividing-machines. 

Of  traveling  cranes  there  are — 

4  of  60  tons  capacity,  6  of  30  tons  capacity,  6  of  25  tons  capcity, 

besides  several  of  from  20  to  9  tons  capacity. 
The  steam-hammers  are  comprised  in  the  following  list: 

1  of  40  tons,        1  of  12  tons,        1  of  10  tons,        2  of  7  tons,        2  of  6  tonSi 

besides  many  of  from  3  to  1  ton. 

The  steam  power  in  the  Koyal  Gun  Factories  is  supplied  by  40  boilers 
of  40  horse-power  each.  Tlie  uniform  capacity  of  boilers  is  found  con- 
venient in  case  of  repairs,  when  substitutions  have  to  be  made.  At  one 
point  there  are  assembled  24  boilers  in  one  group. 

The  new  feature  about  the  gun  factories  at  Woolwich  is  the  establish- 
ment of  a  foundry  for  ca^sting  steel.  The  development  of  this  branch  of 
the  manufacture  is  still  in  its  infancy,  but  already  there  are  several  Price's 
retort  furnaces  in  operation,  having  a  total  capacity  of  about  18  tons. 
The  tests  of  the  metal  have  proved  to  be  very  satisfactory,  and  already 
some  tubes  have  been  accepted  for  the  manufacture  of  0-inch  steel  guns. 
It  is  expected,  in  a  very  short  time,  that  tubes  for  8-inch  guns  will  be 
produced  from  this  foundry. 

The  40ton  steam-hammer,  which  has  been  used  for  welding  the  large 
coils  of  wrought  iron  used  in  the  late  manufacture  of  the  Woolwich 
gun,  is  undergoing  a  change,  by  having  the  face  of  the  tup  reduced  in 
area  in  order  to  be  made  more  efficacious  in  forging  steel  ingots.  Op- 
portunity is  also  being  taken  to  reconstruct  and  repair  a  portion  of  the 
foundation  and  the  anvil  block  in  order  to  suit  the  new  conditions.  In 
this  connection  it  may  be  well  to  state  the  cost  of  this  hammer,  indad- 
ing  that  of  the  four  cranes  used  in  connection  with  it,  furnished  by 
Nasmy th,  Wilson  &  Co. : 

Hammer £4,960 

Cranes  and  framing 13,500 

Expended  in  department 10,915 

Inspector  of  works,  cbarges  for  bnilding  foundations,  furnaces,  &o 9,945 

Floor  plates 3,68) 

48,30 

Steel   Iflaniiracturers.— While  considering  the  soaroes  from 

which  the  armament  of  England  is  supplied,  the  steel  manafactareis 
who  provide  the  tubes,  jackets,  and  hoops  should  be  named.    They 

Thomas  Firth  &  Sons,  Sheffield. 

Charles  Cammell  &  Co.,  Sheffield. 

Vickers,  Sons  &  Co.,  Sheffield. 

Sir  Joseph  Whitworth  &  Co.,  Manchester. 
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A  foundry  for  steel  casting  is  now  being  added  to  the  plant  at  Els- 
wick. 

Heretofore  tbe  gun-carriages  for  both  the  army  and  navy  have  been 
provided  from  the  gun-carriage  department  at  Woolwich  oq  their  own 
designs;  but  since  the  adoption  of  the  Vavasseur  gun-caiTiage  by  the 
Admiralty,  the  works  at  Els  wick,  as  well  as  the  London  Ordnance  Works 
of  Mr.  Vavasseur,  have  been  called  upon  to  supplement  Woolwich  in  the 
production  of  a  supply  of  these  carriages.  At  the  prcvseut  time  the  Ad- 
miralty have  on  hand,  or  under  construction,  about  450  of  them  suited 
for  all  calibers  of  guns. 

CONDITION  OF  STEEL  MANUFACTURE. 

The  Board  visited  the  following  works,  viz : 
Thomas  Firth  &  Sons,  Sheffield. 
Sir  John  Brown  &  Co.,  Sheffield. 
Charles  Cammell  &  Co.,  Sheffield. 
Vickers  Sons  &  Co.,  Sheffield. 
Sir  Henry  Bessemer,  Sheffield. 
Sir  .Joseph  Whitworth  &  Co.,  Manchester. 
Bolckow,  Vaughan  &  Co.,  Eston. 

Until  within  a  very  few  years,  the  steel  tor  gun  metal  has  been  con- 
fined in  England  to  that  produced  from  crucibles,  and  it  is  only  since 
the  general  application  of  the  Siiniens-Martin  Process  that  Open-Hearth 
steel  has  come  into  competition  with  it.  The  uniform  results  that  are 
now  attainable  with  this  process  show  that  the  period  fur  the  exclusive 
QHe  of  crucible  steel  for  cannon  has  i)assed.  Some  of  the  steel  manu- 
tactniers  have  advanced  very  far  in  the  use  of  the  open  hearth,  and 
ftll  are  making  arrangenients  for  embarking  in  this  system  of  nninufact- 
uro.  This  process  is  much  cheaper  than  that  by  the  crucible,  and,  its 
success  being  established,  that  reason  alone  would  l>e  sufficient  to  cause 
tbe  chauge  in  the  system;  but  there  are  other  reasons  now  operating 
in  England  which  make  the  change  of  manufacture  necessary  in  order 
that  the  steel  works  shall  retain  their  position  in  commerce  and  be  en- 
abled to  answer  the  calls  made  on  them  bv  the  Government. 

As  long  as  tin*  demand  for  steel  was  confined  to  orders  which  required 
small  ingots,  the  product  of  the  crucibles  was  sufficient,  and  the  force 
of  laborers  required  was  not  excessive;  but  sincr  the  introduction  of 
Steel  into  the  process  of  forming  aimor  plates,  and  the  coriesponding 
increase  in  the  size  of  parts  nMjuisite  for  the  guns  to  pierce  the  new 
armor,  the  organization  of  a  force  to  cast,  from  crucibles,  masses  to 
answer  these  demands  has  become  a  difficult  matter.  The  changes  that 
were  commenced  a  few  years  ago  in  some,  and  which  are  now  being  in- 
troduced in  all  the  works  at  Sheffield,  are  necessary  to  prevent  the  pur- 
cliase  from  other  sources  of  the  masses  of  steel  now  required  by  the 
Government. 

The  new  departure  in  the  system  of  gun  construction,  described  far- 
ther on  in  this  report,  will  demand  from  the  Sheffield  steel  manufact- 
orers  increased  effort.  Up  to  the  present  time  the  only  portion  in  the 
eonstruction  of  the  Woolwich  gun  that  required  steel  was  the  tube;  the 
breech-pieces  and  hoops,  being  made  of  coiled  wronght  iron,  were  fab- 
ricated at  Woolwich.  The  new  construction  requires  that  steel  shall  be 
osed  throughout,  and  the  castings  for  the  jackets  for  guns  now  in  hand 
at  Woolwich  can  hardly  be  supplied  trom  Sheffield.  It  is  well  known 
that  the  tubes  for  the  100-ton  gnus,  manfactured  at  Elswick  by  Sir 
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Williiim  Annstroug,  whieb  required  an  ingot  of  42  tons,  had  to  be  made 
in  two  pieces  because  the  capaiuty  of  Slietfield  was  not  sufficient  to 
make  the  casting  in  one,  and  it  is  fair  to  suppose  tbat  the  use  of  the 
coiled  steel  breech -pieces,  now  used  nt  Woolwicli  to  build  np  the  43-tou 
gun,  was  induced  by  the  difficulty  of  procuring  masses  of  steel  of  suffi- 
cient magnitude  to  make  proper  jackets  for  them.  If  this  be  not  the 
case  in  regard  to  the  43  ton  guns,  the  embarrassment  is  very  likely  to 
arise  with  the  ()2l()n  steel  gun  now  in  com  em  plat  ion.  But  whether  any 
serious  embarrassment  has  yet  arisen  or  not,  owing  to  the  limited  ca- 
pacity of  Sh(»nield  for  casting  gun  metal,  it  is  evident  that  whatever 
margin  the  manufacturers  now  have,  it  is  very  slight,  and  it  behooves 
them  to  increase  their  plant  for  casting. 

The  (piestion  o\'  forgrmj  steel  ingots  is  one  which  is  evidently  occupy- 
ing the  attention  of  the  steel  manufacturers  in  Sheffield,  but  on  which 
they  are  reticent.  The  important  works  are  all  supplied  with  steam- 
hammers  of  great«n*  or  less  weight,  varying  from  15  to  2.'>  t<ms,  and  each 
manufacturer  claims  that  his  w6rks  are  thoroughly  equipped  in  this 
respect  for  accomplisliing  the  necessary  work  on  an  ingot  of  any  size; 
but  it  was  observcMl  that  in  one  im|»ortant  establishment  pre[>aration.s 
were  being  made  for  the  introibu^tion  of  a  large  ju'css  to  take  the  pla«*e 
of,  or  to  supplement  ti;e  work  of,  the  hammer.  The  su(*cess  of  Sir  Joseph 
\Vhit\v(;rtirs  i)rocess  ot  for-ing  by  hyihaulic  com|)ression,  and  the  en- 
viable character  acquired  by  ilie  products  of  his  works  in  Manchester, 
have  iiiduce<l  the  SlietlieUl  manufacturers  to  take  into  consideration 
the  probable  ndvantagcs  of  the  process.  As  to  the  advantage  or  prac- 
ticability of  the  compression  of  steel  in  the  liquid  state  they  are  entii'ely 
skei)tical,  but  the  efficacy  of  forging  under  hydraulic  compression  is 
coniieded,  though  it  is  claimed  that  this  must  be  done  uiuler  a  heat 
nuu'h  higlu»r  than  that  required  for  forging  under  a  hammer,  which  is 
considered  an  objection  to  the  process. 

Owing  to  the  character  of  seclusion  that  Sir  Joseph  Whitworth  has 
preserved  to  his  works,  the  manufacturers  of  steel  at  Sheffield  have 
no  ])ersonal  knowledge  of  the  process  adoi)ted  at  Manchester,  Their 
knowledge  is  limited  to  meager  reports,  but  the  Board  was  alloweil 
the  privilege  of  carrying  on  its  investigations  within  the  works  where, 
under  onh^rs  from  Sir  .Toseph,  his  representatives  exhibite<l,  with  ex- 
planations, the  operations  carried  on  in  this  uni<pie  establishment.  It 
may  be  distinctly  asserte<l  that  the  experiences  enjoyed  by  the  Board 
during  its  visit  amounted  to  a  revelation. 

lVliit%¥orlli'N  Worlt!^. — ri)on  its  first  arrival  in  Loudon  the 
Boar<l  was  invited  by  Sir  Joseph  Whitworth  to  exainine  his  works,  but 
with  the  <lesire  exj)iessed  that  the  visit  shonld  be  ])ostponed  until  the 
close  of  our  foreign  investigations.  This  request  was,  of  course,  readily 
acc«Mled  to,  and  it  will  be  thus  seen  that  |)revious  to  the  visit  to  Mau- 
Chester  the  nu'inbers  of  the  Board  had  received  all  the  impressions  that 
could  be  jnoduciMl  by  viewing  the  operaticms  at  the  chief  steel  factories 
in  Franc«»  and  Kussia,  and  tlie  gieat  factories  of  Sheffield,  in  England. 

In  speaking  of  the  Whitworth  establishment  at  Manchester  a«  unique, 
and  of  the  process  of  manufacture  at  that  place  as  a  revelation,  retereuce 
is  si)ecially  ma<h»  to  the  operation  oi'  fon/tiuj.  As  to  the  asaortii][r  of 
ores,  and  the  treatment  ot  metal  in  the  furnaces,  there  is  no  intention 
to  draw  distinctions ;  but  as  to  the  treatment  of  the  metal  after  casting 
there  can  be  no  doubt  of  the  sn[)(»riority  of  the  system  adopts  by  Sir 
Joseph  Whitworth  over  that  of  all  other  manufacturers  in  the  world. 
The  pro(;ess  here  adopted  has  been  ke])t  singularly  exempt  from  scrutiny. 
Even  in  the  offices  of  the  chiefs  of  artillery  there  can  be  found  no  in- 
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formation,  within  the  knowledge  of  the  Board,  which  is  at  all  satisfactory 
upon  the  subject.  Whatever  knowledge  there  is  seems  to  come  from 
hearsay — none  from  personal  observation — and  it  is  only  from  personal 
observation  that  the  merits  of  the  system  can  be  fully  appreciated. 

The  system  of  forging  consists  in  compressing  the  liquid  metal  in  the 
mould  immediately  after  casting,  and  in  substituting  a  hydraulic  press 
for  the  hammer,  in  the  subsequent  forging  of  the  metal. 

The  flask  is  made  «)f  steel  and  is  built  up  of  sections  united  by  broad 
flangt^s  l)olted  together  in  such  numbers  as  to  accommodate  the  length 
of  the  ingot  to  be  cast.  All  moulds  are  cylindrical  in  form.  The  inte- 
rior of  the  flask  is  lined  with  square  rods  ot  wrought  iron,  longitudinally 
arranged,  which  form  wlien  in  place  a  complete  cylindrical  interior  sur- 
face. When*  tlu*  square  edffes  of  these  rods  meet  they  are  cut  away, 
l>oth  on  the  inside  an<l  on  the  outside,  and,  at  int«»rvals  of  two  inches, 
8n*iall  holes  are  drilled  through  between  i he  rods,  forming  a  channel- 
way  from  the  interior  to  the  exterior  for  the  |)assage  ot  gas  and  tlame. 
The  interior  is  then  lintd  with  moulding  composition.  Tlie  flange  at 
the  bottom  of  the  flask,  as  well  as  that  at  the  top,  is  ])erforated  with 
small  holes  which  act  as  a  continuation  to  tlie  pertVu*ations  between  the 
segments  of  the  lining  for  the  escape  of  gas. 

The  casting  is  made  directly  into  the  mould  from  the  top.  On  the 
completion  of  the  casting,  the  monid  is  moved  (by  means  of  a  railway 
at  the  bottom  of  the  casting  pit,  which  is  a  deep  trench  running  parallel 
t«»  the  position  ot  the  furnaces)  to  a  position  under  the  inovable  head 
of  the  press,  which  is  allowed  to  descend  until  the  top  is  in  contact  with 
the  metal  in  the  mould,  and  in  this  position  it  is  lor.ked;  a  shower  of 
metal  is  indu<red,  which  ceases  almost  as  soon  as  commenced,  by  the 
C4>mplete  closing  of  the  mould.  The  first  iinpress  felt  by  the  metal  is  due 
to  the  weight  of  the  hea«l  of  the  prcvss  'alone.  This  |)ressure  is  giadu- 
ally  increased  from  beh»w  \)y  hydraulic  action,  a])])lied  by  four  rams 
upon  the  table  on  whirh  the  llask  rests,  until  the  pressure  exerted 
amounts  to  G  tons  per  square  inch.  The  interval  from  the  commence- 
ment of  the  pressure  until  the  maximum  is  reached  varies  with  the  size 
of  th«'  ingot,  luMug  for  a  4r)-ton  ingot  as  nnich  as  35  minutes.  During 
this  time  the  flow  of  gas  and  flame  from  the  apertures  in  the  flanges  of 
the  flask,  at  top  an<l  at  bottouj,  are  continuous  and  violent,  exhibiting 
the  practical  effect  of  the  coin})ression.  This  ])ressure  is  applied  by  the 
direct  action  of  stesim  and  pun)]nng  engines,  and  is  indicated  by  a  <lial. 
At  the  end  ol  this  time  the  pump  is  taken  olf,  and  a  uniform  pressure 
of  alxnir  l,o(W)  ]>ounds  j)er  stpiare  inch  is  established  by  attaching  an 
accumulator  to  the  j)ress.  and  allowed  to  lemain  until  the  metal  is  suf- 
ficiently cooled  to  insure  no  farther  contraction  in  the  mould. 

The  contraction  in  length  in  the  mould  during  the  action  of  the  pump, 
while  the  maximum  pressure  is  being  reac^hed  and  sustained,  amounts  to 
one-eighth  of  the  length  of  the  ingot.  After  this  eflect  has  been  ])rod need, 
there  is  no  farther  advantage  derived  from  the  pressnre  in  the  way  of 
eliminating  impurities,  but  the  contraction,  in  cooling,  still  goeson,  and 
the  pressure  by  the  accumulator  is  considered  necessary  in  order  to  fol- 
low u]>  the  metal  as  it  contracts,  for  the  purpose  of  ])reventing  cracks 
being  inaugurated  at  the  end  and  on  the  exterior  of  the  ingot  by  the 
adhesion  of  ]>arricles  of  the  metal  to  the  sides  of  the  mould. 

When  cooled  and  reheated,  the  ingot  is  bnmght  umler  the  intluence 
of  the  forging- press.  This  press  is  hydraulic,  with  a  moving  head 
having  the  main  hydraulic  cylinder  fixed  in  it,  and  it  is  provided  with 
an  anuiigement  of  mechanism  for  raising  and  lowering  the  moving 
head  of  the  press  and  for  locking  the  same  in  any  desired  position. 
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The  press  has  four  hollow  pillars  screwed  part  of  their  length,  which 
are  attached  to  the  ba^e  of  the  press  by  nats.  On  the  top  of  the  pillars 
is  fixed  a  cast-iron  head  or  table  supporting  two  hydraulic  lifting  cylin- 
ders, the  rams  of  which  are  fitted  with  cross-heads  carry ing  four  suspen- 
sion bars.  These  bars  pass  through  the  moving  head,  and  are  connected 
at  the  lower  ends  by  cross  bars,  which  are  fastened  to  the  pressing  ram. 
The  moving  head  works  between  the  base  and  the  top  or  fixed  head  of 
the  press,  and  is  raised  or  lowered  by  the  admission  or  exit  of  water  from 
the  underside  of  the  rams  of  the  lifting  cylinders.  The  moving  head 
can  be  firmly  and  rapidly  locked  at  any  height  from  the  base  which 
may  suit  the  work  to  be  operated  upon.  The  moving  head,  as  already 
mentioned,  carries  a  forging  or  compressing  cylinder,  which  forces  a 
ram  down  upon  the  work.  By  attaching  the  compressing  cylinder  to. 
and  making  it  part  of,  the  moving  head,  a  short  stroke  can  be  employed 
when  forging  objects  which  may  vary  in  size  from  a  few  inches  to  several 
feet  in  diameter. 

This  in  general  terms  explains  the  working  of  the  ram.  The  effect 
produced  by  it  requires  to  be  seen  in  order  to  be  thoroughly' appreciated, 
and  is  altogetber  different  from  that  produced  by  the  hammer.  The 
heated  ignot  resists  the  blow  of  the  hammer,  but  the  insinuating,  per- 
severing etlort  of  the  press  cannot  he  defied.  The  longer  time  (several 
seconds)  during  which  the  effort  hists  is  a  great  element  in  its  success- 
ful effect.  As  i)ressure  succeeds  pressure  the  stability  of  the  particles 
is  thoroughly  (listurbed  and  a  ventable  j^om?  of  metal  induced,  which 
arranges  itself  in  such  shape  as  the  pressure  indicates;  the  particles  are 
forced  into  closer  contact  and  the  whole  mass  writhes  under  the  con- 
straint which  it  is  impotent  to  resist. 

The  Board  witnesse<l  the  operations  of  casting  followed  by  that  of 
liquid  compression,  the  enlarging  of  hoops,  the  drawing  out  of  cylinders, 
and  the  forging  of  a  solid  ingot.  The  unanimous  opinion  of  the  mem- 
bers is  that  the  system  of  Sir  Jo8ei)h  Whitworth  surp^vsses  all  other 
methods  of  forging,  and  that  it  gives  better  promise  than  any  other  of 
securing  that  uniformity  so  indispensable  in  good  gun  metal. 

The  latest  exhibition  of  the  wonderful  character  of  the  Whitworth 
steel  has  attracted  gieat  atttMition,  and  may  bo  stated  as  indicating  the 
present  culmination  of  his  success.  From  a  Whitworth  9-inch  gan, 
lately  constructcul  for  the  Biazilian  Government,  there  was  fired  a  steel 
shell,  which,  after  i)erforating  an  armor-plate  of  18  inches  of  wrought 
iron,  still  retained  considerable  energy.  The  weight  of  the  shell  was 
403  pounds,  the  charge  of  ])owder  197  pounds,  and  the  velocity  about 
2,000  feet.  The  shell  is  but  slightly  distorted.  The  tests  of  the  metal  of 
which  it  was  made  show  a  tensile  strength  of  98  tons  per  square  inch 
and  a  ductility  of  9  per  cent. 

Basic  Proce^iM. — The  manufacture  of  steel  as  treated  in  the  Besse- 
mer converter  came  under  the  particular  notice  of  the  Board  at  the  works 
of  Sir  Henry  Bessemer,  in  Sheffield,  but  nothing  in  the  practice  deserving 
of  special  remark  was  observed  with  the  exception  of  the  use  of  a  me- 
chanical stirrer,  which  is  inserted  into  the  molten  metal  in  the  ladle 
after  the  recarburating  charge  of  spiegeleisen  has  been  added.  The 
stirrer  is,  in  form,  a  two-bladed  propeller  on  the  end  of  a  vertical  shaft, 
actuated  by  a  geared  engine  of  6  horse-power,  conveniently  placed  at 
the  side  of  the  casting  pit.  The  revolutions  of  the  stirrer  have  the  elBect 
of  more  thoroughly  incorporating  the  spiegeleisen  with  the  charge,  dis- 
seminating it  throughout  the  mass. 

Ko  product  of  the  Bessemer  converter  has  yet  been  found  to  answer 
all  i)urposes  for  gun  construction;  it  has  been  used  with  success  for 
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hoops  for  liglit  guus,  bat  it  is  deficient  in  the  hardness  required  for 
tabes  and  has  the  reputation  of  want  of  uniformity.  Extensive  exper- 
ments  were  made  in  France  several  years  ago  with  this  metal,  with  a 
view  to  adopting  it  for  gun  construction,  but  failure  after  failure  caused 
the  abandonment  of  the  effort.  Those  who  are  laboring  to  perfect  this 
process  insist  that  great  improvements  have  recently  been  made,  and 
that  the  character  of  want  of  uniformity  is  no  longer  deserved.  Should 
final  success  attend  these  efforts,  there  will  be  a  i>i'obable  future  of  great 
asefalue^s  opened  up  for  the  numerous  phosphoric  ores  in  the  Unit/ed 
States,  as  the  Bessemer  converter  is  found  to  be  a  most  convenient 
means  of  applying  dephosphoiizing  elements  to  these  ores  when  in  a 
state  of  fusion.  For  the  purpose  of  investigating  this  matter,  the  Board 
visited  the  extensive  works  of  Bolckow,  Vaughan  &  Co.,  near  Middles- 
brough, where,  under  the  guidance  of  Mr.  E.  Windsor  Richards,  the 
manager,  the  manufa<!ture  by  what  is  termed  the  ''  Basic  Process"  was 
witnessed. 

This  immense  establishment  is  located  at  Estou,  5  miles  from  Mid- 
dlesbrough, and  there  is  evidence  of  great  executive  ability  guiding 
the  details  of  its  conduct.  The  company  owns  very  extensive  territory 
adjoining  the  works  and  tributary  mining  districts  of  coal  and  ore,  and 
employs  fourteen  thousand  men.  At  Eston  there  are  twenty-six  blast 
furnaces;  11,()00  tons  of  i»ig-iron  are  cast  per  week,  and,  m  additicm  to 
other  fuel,  there  is  a  weekly  consumption  of  13,000  tons  of  coke;  8,000 
tons  of  coal  and  7,000  tons  of  ore  are  raiseil  per  day. 

One  iK)int  may  be  mentioned  in  connection  with  the  manufacture  of 
8teel  rails  at  this  establishment.  The  iron  is  not  cast  into  pigs,  but  is 
carried  direct  from  the  blast  furnace  to  the  Bessemer  converter;  after 
casting,  the  ingot  is  removed  at  the  earliest  possible  moment  from  the 
mould,  and  after  a  short  reheating  is  carried  to  the  rolls,  from  which 
it  comes  out  in  the  form  of  a  finished  rail,  the  whole  operation  being 
com)>leted  in  one  heat. 

Ten  Bessemer  converters  are  in  operation,  six  worked  by  the  Basic 
Process  and  four  on  the  usual  Acid  Process,  with  a  siliceous  (ganistcr) 
lining. 

In  the  Basic  Procc^ss  the  converter  is  lined  with  a  mixture  of  dola- 
mite  (magnesia  limestone),  calcined,  pulverized  and  incorporated  with 
coal-bir  to  make  it  pasty.  The  converter  is  taken  to  pieces  and  lined 
with  this  mixture  18  inches  thick.  Before  lining  the  bottom,  through 
which  are  the  peiforations  for  the  j)assiige  of  air  during  the  o[)eration 
of  blowing,  long  rods  areinserted  in  the  holes  and  the  mixture  is  packed 
around  them.  When  this  operation  is(Mun|)h»ted  the  rods  are  removed, 
leaving  holes  through  the  bottom  lining.  The  pieces  of  the  converter 
are  then  assembled,  and  a  fire  is  lighted  on  the  inside  to  burn  out  the 
coal  tar  on  the  inner  surface;  the  whole  lining  then  has  a  set.  One 
lining  of  the  sides  is  good  for  10  or  50  blows  ;  one  lining  of  the  bottom 
18  good  for  10  blows. 

The  converter  being  in  place  and  heated,  a  charge  of  pure,  common 
lime,  nnslacked,  is  introduced  (15  per  cent,  of  tin*  charge  of  iron).  The 
molten  metal,  brought  from  the  blast  furnace,  is  then  ]>oured  in  and 
the  blow  commenced.  When  the  phosphorus  is  removed,  whirh  is 
ascertained  by  mechanical  tests,  about  three  fourths  of  the  charge  is 
emptied  into  the  ladle,  in  which  ferro manganese  has  been  previously 
placed;  a  charge  of  4^  per  cent,  of  molten  hematite,  imported  from 
Spain  and  containing  from  2^  to  3  per  cent,  of  silicon  ami  a  mere  trace 
of  salphnr  and  phosphorus,  is  then  brought  from  a  cupola  furnace  and 
poured  into  the  ladle,  causing  a  violent  ebullition;  this  goes  on  for  a 
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time,  more  ferro-manganese  being  added,  if  necessary,  to  prevent  red- 
shortening.  When  the  boiling  ceases,  4^  per  cent,  of  spiegeleisen  is 
poured  into  the  ladle,  which  is  then  brought  again  under  the  con- 
verter and  receives  the  rest  of  the  charge.  The  casting  is  then  made 
from  the  ladle. 

The  ore  used  in  this  process  is  of  very  inferior  quality ;  it  is  called 
Cleveland  stone,  has  42  per  cent,  of  iron  and  high  phosphorus,  th«  pig 
containing  1 J  per  cent.  Being  very  low  in  silicon  it  does  not  destroy 
the  lining,  which  would  be  the  case  if  silicon  was  high.  The  object 
of  the  lime  is  to  take  uj)  and  hold  the  phosphorus  in  the  slag.  The 
phosphorus  is  increased  in  the  charge  by  adding  some  of  the  old  slag, 
making  the  proportion  of  phosphorus  1.75  per  cent.  The  amount  of 
silicon  in  the  iron  is  from  0.75  to  1  per  cent.  During  the  operation  of 
blowing  this  silicon  i.s  the  first  to  dis;ipi)ear ;  the  Ciirb«»n  is  then  con- 
sumed, imuirdiately  Jift«  r  which  the  i)hosphoius  passes  into  the  slag. 
This  o])eration  requires  about  2i  minutes  and  is  timed  from  the  moment 
the  collapse  or  falling  ot  the  flame  shows  that  the  carbon  is  burned  out. 

Mr.  llichards  stated  that  previous  to  the  introduction  of  the  charge 
of  hematite  during  the  operation  there  was  a  want  of  uniformity  in  the 
results-,  that  sometimes  there  would  remain  traces  of  phosphorus,  but 
that  the  introduction  of  the  pure  hematite,  which  has  only  a  trace  of 
phosphorus  and  is  high  in  silicon,  before  casting  gives  such  stability  to 
the  mass  as  to  prevent  the  slag  from  parting  with  any  ot  the  phos]>huru8 
it  has  taken  up;  the  silicon  also  in  the  hematite  is  oxidized  in  calming 
down  the  steel,  and  it  also  goes  into  the  slag.  The  introduction  of  the 
hematite  also  makes  it  i)0ssible  to  halve  the  ordinary  charge  of  spiegel- 
eisen, which,  as  Spiegel  is  costly,  cheapens  the  operation. 

The  Basic  Process,  thus  brietiy  sketched,  has  lor  its  object  the  utili- 
zation of  inferior  ores.  It  is  the  only  one  now  known  by  which  this 
injurious  element,  i)hosphorus,  can  be  eliminated.  For  guns  the  natural 
prejuiliee  wouhl  be  against  metal  made  from  ore  which  was  originally 
defective,  but  the  operators  of  this  system  hohi  that  their  producr  i.s  as 
good  as  if  nia<le  from  pure  ore.  Whether  it  will  ever  be  used  fur  gun 
metal  will  depend  upon  the  confidence  that  it  may  inspire  in  the  future^ 
but  the  i)rol)lem  o(  its  application  for  general  purposes  has  been  suo- 
cessfully  solved. 

PUESKNT   CONDITION   OF   THE   ENGLISH  ARTILLERY. 

It  is  well  known  that  the  essential  characteristics  of  the  Woolwich 
gun  were  that  it  was  a  muzzle-loader  and  depended  for  its  strength 
u])on  wnmghtiron  coils.  The  se<iurity  of  muzzle-loading  and  the  safety 
deriv<»(l  tron)  the  wrought  iron  used  in  the  construction  of  the  gun  have 
been  claimed  as  advantages  over  other  constructions. 

At  the  time  of  the  visit  of  the  Board  to  England  it  was  found  that  a 
great  change  had  taken  place  in  the  ofnuions  of  the  Knglish  artillerists 
on  these  two  ])oints,  and  that  the  military  and  -naval  services  were 
changing  the  character  of  their  armaments.  The  first  effort  was  di- 
rected to  the  substitution  of  the  breech-loading  system.  This  was 
induced  by  the  increasing  dillicnlties  attending  the  loading  of  large 
guns  at  t\w  muzzle  Ixjth  on  shore  and  at  s(»a.  Adherence  to  the  practice 
of  muzzle  loadin,!  had  imposed  much  additional  expense  for  machinery 
necessary  for  mani])ulation,  and  the  ever-incjniasing  length  of  guns  and 
weight  of  projectiles  c<>mplicated  the  ditticulties.  It  was  determined 
that  attention  should  be  given  to  the  cpn^stion  of  applying  the  breech- 
loading  principle  to  guns,  and  in  1879-'80  plans  weie  made  for  such 


REPORT  OF  THE  SECRETARY  OF  TUE  NAVY.       271 

constrnctioiis  aud  tbe  experiments  were  iiuuip^urated  which  promise  to 
involve  au  entire  change  in  the  armament  of  the  country. 

Although  the  idea  of  introduinng  the  system  of  breech-loadiugseema 
to  have  been  forced  by  the  difficulties  attendant  upon  the  use  of  large 
calibers,  thi*  effort  is  now  being  made  to  apj)lv  the  change  to  all  calibers.^ 
The  Board  found  that  in  the  gun  factor>  at  Woolwich,  guns  of  all  cali- 
bers were  being  fitted  on  the  breech-loading  system. 

One  of  the  first  experiments  tried  was  with  a  12-inch  43  ton  gun, 
manufactured  at  Woolwich,  which  was  built  of  wrought-iron  coils  and 
fitted  with  the  French  fi»rmeture,  neciessarily  inserted  in  the  rear  of  the 
steel  tube.  Good  ballistic  results  were  obtained,  but  the  construction 
of  the  gun  does  not  seem  to  have  given  satisfaction.  At  the  same  time 
Bowe  experiments  with  (5-iuch  breech  loaders  were  carried  on.  These 
were  built  up  in  the  same  way ;  several  fail<»d,  some  of  them  after  being 
fired  with  battering  charges.  The  reasons  assigned  refer  to  bad  metal 
and  to  errors  in  manufacture.  These  failures,  however,  seem  to  have 
convinced  the  authorities  that  it  whs  not  wise  to  continue  the  use  of 
coiled  wrought-iron  hoops  aud  breech- pieces,  and  the  Board  finds  that 
with  the  adoption  of  the  system  of  breech  loading  there  is  a  positive 
move  to  the  use  of  steel  for  all  ]»arts  of  their  gun  construction. 

The  guns  under  construction  at  the  Woolwich  Gun  Factories  indicate 
that  this  conclusion  has  been  accepted  by  the  Government,  though  the 
differences  perceptible  in  some  of  them  show  the  gradual  growth  of  the 
developed  itlea.  For  example,  though  the  12-inch  43- ton  gun  of  latest 
onler  is  composed  entirely  of  steel,  there  are  other  guns  of  the  same 
caliber  and  weight  which  have  a  portion  of  their  hoops  made  of  wrought- 
iron  coils.  There  is  ii  •  doubt,  however,  that  the  use  of  wrought  iron 
and  tbe  system  of  muzzle- loading  have  been  abandoned. 

In  addition  to  the  i2-in<jh  43  ton  steel  guns,  there  are  in  hand  13-inch 
62-ton  steel  guns ;  also  10-inch  2()-ton  steel  guns  designed  to  throw  a  pro- 
jectile of  500  pounds  with  an  initial  velocity  of  2,100  feet.  Much  inter- 
est is  also  felt  in  the  success  of  the  9.2-inch  18-ton  steel  gun,  which  is 
designed  to  sui)ersede  in  sea  service  the  present  lO-inch  18- ton  wrought- 
iron  muzzle-loader.  Four  8-inch  lli-ton  steel  guns  are  being  manufact- 
urwi  in  tbe  Royal  Gnu  Factories;  two  of  them  will  be  30  calibers  in 
length  and  two  will  be  2(>  calibers  in  length,  the  shorter  being  intended 
for  sea  service.  Breech -loading  guns  of  0-inch,  5  inch,  and  4-inch  cali- 
bers ai-e  also  now  constructed  of  steel. 

In  this  transition  from  wrought  iron  to  steel  it  must  be  particularly 
note<l  that  the  change  as  thus  far  made  in  large  guns  consists  in 
the  substituti<m  of  coiled  steel  for  coiled  wrought  iron;  the  reason  for 
taking  this  intermediate  step  being  the  want  of  experience  at  the  Koyal 
Gun  Factories  in  the  manufacture  of  solid  st(*el  hoops,  and  the  greater 
certainty  of  the  manufacture  of  the  steel  coils.  The  superiority  in 
strength  of  the  steel  coil  over  that  of  wrought  iron  is  positively  claimed 
by  the  superintendent.  Jackets  (breech- pieces)  and  hoops  of  forged  and 
rolled  steel  are  to  be  used  as  soon  as  pra(*ticable. 

What  has  been  recognized  by  the  world  as  the  Woolwich  system  no 
longer  exists  in  j)ractice.  In  its  place  we  fin<l  the  Vavasseur  design,  a 
gun  composed  of  a  steel  tube,  with  a  sieel  jacket  (breech-piece)  sui)ple- 
mented  by  sui)eriini)Osed  layers  of  steel  hoops.  This  change  has  been 
brought  alK)ut  by  public  opinion,  which  has  asserted  itself  in  condem- 
nation of  the  material  and  the  system  of  construction  so  long  in  use. 

llaterial. — It  is  stated  by  a  very  high  authority  that  wrough  iront 
welded  into  such  large  masses  as  are  required  for  the  Frazer  system 
loses  its  fibrous  character  and  becomes  highly  crystalline. 
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The  ase  of  the  coiled  steel  lioops,  adopted  as  a  temporary  expedient 
at  Woolwich,  is  objected  to  by  high  authorities,  who,  while  allowing 
that  steel  of  an  extremely  mild  quality  might  be  used  for  welding  coils, 
say  that  it  would  be  no  better  than  iron,  and  that  at  the  point  of  weld- 
ing no  greater  strength  than  that  due  to  iron  can  be  obtained. 

All  authorities  concur  that  steel,  superimposed  in  layers  over  an  inner 
barrel,  is  the  best  material  for  ordnance,  and  the  ])reponderating  testi- 
mony favors  its  manufacture  by  the  Open-Hearth  Process.  This  is  not 
due  to  any  objection  to  crucible  steel,  which  has  heretofore  been  used 
for  all  gun-tubes,  but  because  the  results  of  the  Open-Hearth  Process 
are  equally  satisfactory  and  cheaper.  Even  those  who  insist  in  retain- 
ing crucible  steel  for  tubes  are  willing  to  adopt  the  Open-Hearth  steel 
for  jackets  and  hoops. 

There  is  a  difference  of  opinion  as  to  the  mode  of  manufacture  of  the 
hoops  and  jackets.  All  agree  that  small  hoops  should  be  rolled  after 
having  been  forged  into  a  ring  shape  from  a  cast  ingot;  but  for  larger 
hoops  and  jackets  it  is  recommended  by  some  that  they  should  be  cast 
hollow  and  then  forged,  and  by  others  that  they  should  be  cut  from  a 
solid  ingot  and  forged;  while  still  another  authority  thinks  that  hoops 
and  jackets  of  large  size  should  be  bored  out  of  the  solid  after  forging. 

Conjiitructioii. — In  the  latest  designs  for  steel  guns  the  system 
of  Mr.  eJ.  Vavasseur  has  been  adopted.  This  consists  of  a  tube  as  thin 
as  is  consistent  with  strength  ;  a  long  jacket  shrunk  on  to  provide  longi- 
tudinal strength;  and  layers  of  superimposed  cylinders  or  hoops  shrunk 
on,  the  number  of  layers  varying  with  the  size  of  the  gun.  The  thio 
tube  develops  more  thoroughly  the  principle  of  a  built-up  gun,  and  is 
less  liable  to  contain  concealed  defects.  It  makes  the  ultimate  strength 
of  the  gun  less  dependent  on  its  integrity. 

Sir  William  Armstrong  advocates  a  greater  number  of  layers  than 
Mr.  Vavasseur  or  the  superintendent  of  the  Royal  Gun  Factories.  The 
latter  agree  that  the  thickness  of  the  layers  should  not  be  reduced  to  a 
point  where  the  mass  is  not  suflicient  to  compress  the  structure  under 
it  in  piocess  of  cooling. 

Sir  William  Armstrong  considers  that  he  increases  the  end  strength 
of  the  layers  of  his  guns  by  interposing  sheet  copper  between  the  sur- 
faces, and  states  that  copper  has  betm  used  in  this  way  at  Elswick  for 
two  or  three  years.  The  superintendent  of  the  Koyal  Gun  Factories  and 
Mr.  Vavasseur  obj^^ct  to  the  use  of  copper  as  rendering  the  compression 
due  to  shrinkage  uncertain  in  amount.  They  prefer  to  rely  for  end 
strength  on  hooking  the  layers  together.  In  their  latest  designs  the 
chase  of  the  gun  is  not  reinforced,  Imt  depends  for  its  strength  on  the 
thickness  of  tlie  steel  tube.  Sir  William  Armstrong,  however,  considers 
it  desirable  to  extend  the  hoops  to  the  muzzle  of  the  gun  to  provide 
against  the  possible  i)reniature  bursting  of  a  shell  in  the  bore. 

Thit pressures  to  whicli  the  guns  will  be  permitted  to  be  habitnally 
subjected  will  not  exceed  18  tons  to  the  square  inch. 

The  j)ro]n*iety  of  lining  the  tube  with  a  thin  steel  lining  is  being  closely 
considered  for  the  purpost*  of  providing  a  plan  for  renewing  the  portions 
of  the  metal  scarred  i)y  firing  without  having  to  resort  to  retabing. 
There  is  no  doubt  that  ex])eriments  will  be  made  in  this  direction. 

Breecli-Clofiiing'. — All  the  authorities  in  England  now  advocate 
the  breech-loading  system  for  cannon.  The  interrupted  screw,  com- 
monly known  as  the  French  system,  is  preferred  and  has  been  adopted 
at  Woolwich.  In  the  heavier  guns,  at  least,  the  breech  screw  will  not 
engage  in  the  tube,  but  in  the  cylinder  immediately  surroundin|f  it,  thus 
relieving  the  tube  from  that  portion  of  the  longitudinal  strain  which 
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tends  to  blow  oat  the  breecb.  The  number  of  intermptions  increases 
with  the  calibelb ;  there  are  four  in  the  breech  mechanism  of  the  12-inch 
43-tou  gun. 

Cras-Check. — ^The  de  Bange  gas-check  has  been  adopted  at  Wool- 
wich and  is  preferred  by  Mr.  Vavasseur.  It  is  considered  as  complying 
more  nearly  than  any  other  with  the  conditions  required  of  a  perfect 
gas-check.  It  requires  no  seat  to  be  prepared  for  it  in  the  chamber,  is 
not  liable  to  derangement,  and  does  not  require  perfect  accuracy  in  its 
mannfacture.  Sir  William  Armstrong  adheres  to  the  Elswick  cup,  as 
opposed  to  the  Broadwell  ring,  and  objects  to  the  de  Bange  gas-check 
because  of  the  additional  length  of  gun  required ;  in  the  12-inch  43-ton 
gan  this  amounts  to  6  inches. 

Tent* — ^The  vent  is  in  the  axis  of  the  gun  and  the  escape  of  gas 
through  the  orifice  after  firing  is  checked  by  a  device  by  which  a  plug 
is  drawn  into  the  neck  of  the  primer  by  the  action  of  pulling  the  laniard 
attached  to  the  friction  tube. 

Form  of  Chamber. — At  the  Eoyal  Gun  Factories  it  is  considered 
that  the  best  results  are  obtained  with  chambers  not  more  than  3^ 
diameters  in  length,  and  with  an  opening  the  full  diameter  of  the 
chamber.  Sir  William  Armstrong,  though  preferring  a  long  narrow 
chamber  as  being  favorable  to  strength  of  tube,  thinks  that  under  the 
present  aspect  of  the  powder  question  the  short,  wide  chamber,  with 
full-sized  oi)ening,  must  be  adopted. 

Rifling* — ^All  the  authorities  except  Sir  Joseph  Whitworth,  who 
adheres  to  the  polygonal  system,  agree  that  the  grooves  should  be  nu- 
merous and  shallow.  The  rifling  is  polygroove;  the  grooves  are  cut 
to  a  depth  of  0.05  inch,  and  their  non-driving  edges  are  sloped  to  di- 
minish the  scoring.  The  twist  is  an  increasing  one  (from  about  1  in  120 
calibers  to  about  1  in  35  calibers)  for  about  half  the  length  of  the  rifling ; 
the  other  half,  to  the  muzzle,  being  a  uniform  twist  of  about  1  in  35 
calibers.  The  number  of  grooves  is  determined  by  the  caliber  and  is 
the  product  of  4  and  the  diameter  expressed  in  inches ;  thus,  the  12-inch 
gun  has  48. 

Rotating^  Rini^ii. — ^The  Vavasseur  rotating  ring  is  now  adopted 
by  Woolwich  and  Elswick,  the  dimensions  being  determined  by  experi- 
ment. Mr.  Vavasseur  lays  great  stress  on  the  position  of  the  rotating 
ring  on  the  projectile.  He  states  that  it  should  be  at  the  center  of  per- 
cussion with  respect  to  the  front  bearing. 

W^lre  Construction. — The  employment  of  steel  ribbon  or  wire 
in  gun  construction  has  been  more  or  less  considered  since  1855,  when 
Mr.  James  A.  Longridge  brought  to  the  notice  of  the  War  Office  his 
proposed  method  of  increasing  the  strength  of  guns  by  this  means. 
Some  experiments  were  made,  but  they  were  not  satisfactory.  Of  the 
strength  that  was  given  circumferentially  there  was  no  doubt,  but  the 
diiBculties  of  providing  it  longitudinally  were  so  great  that  the  subject 
wasdropped  at  the  time.  Recently,  however,  tbe  matter  has  been  taken 
up  by  Sir  William  Armstrong,  who  has  manufactured  several  wire  guns. 

A  10.2-inch  gun  of  this  manufacture  has  been  purcliased  by  the  War 
Office  and  is  now  under  trial.  In  this  gun  longitudinal  strength  is  ob- 
tained by  disposing  some  of  the  wire  lengthwise  around  the  tube,  and 
aome  very  satisfactory  experiments  have  been  made  with  it.  The  gun 
weighs  21  tons,  is  25  calibers  long,  and  the  following  present  some  of 
the  particnlars  of  the  last  reported  firing : 

Cbanmof  powder poands..      220 

Weight  of  prqjectile do 404 

If  onto  Teloeity feet..  2,160 

PtaMOTO  per  sqnaie  inoh tons..        17 

6043  NATT 18 
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A  6  iiicli  breech-loading  gun  and  a  6.3-inch  mnzzle-loading  howitzer 
manufactured  by  the  same  firm  are  also  about  to  be  trieSi.  In  these  the 
longitudinal  strength  is  entirely  dependent  on  the  steel  tube.  The  same 
firm  is  manufacturing  several  6-inch  breech-loading  guns  in  which  the 
longitudinal  strength  is  partially  provided  for  by  a  jacket,  the  wire 
wra])ping  being  only  called  upon  to  provide  circumferential  strength. 

The  Koyal  Gun  Factory  has  taken  up  the  subject  and  has  matured 
designs  for  experiment  on  a  large  scale.  In  its  designs  the  longitudinal 
strength  is  obtained  by  means  of  steel  segmental  hoops  placed  between 
layers  of  wire. 

The  following  is  the  present  state  of  the  wire  gun  question  in  England: 

Manufuctiiro  of  Sir  William  Armstrong: 

tJiuUr  trial,  10.2-in(;h  bieech-loading  gun. 

To  be  tried,  6-iucli  breeeli-loading  gun,  6,3-inch  muzzle-loading  howitzer. 
Manufacture  of  Royal  Gun  Factories: 

IJiuler  manufacture,  10-ineh  breech-loading  liowitzer. 

Kecommended  for  manufacture,  15-iuch  breech-loading  gun  of  63  tons. 

Opinions  vary  as  to  the  form,  size,  and  other  characteristics  of  the 
wire.  One  authority  recommends  square  wire  for  the  first  six  or  eight 
coils,  gradually  increasing  the  size  of  the  wire  as  the  coils  proceed  out- 
wards. This  authority  states  that  the  higher  the  elastic  limit  the  better, 
the  breaking  strain  and  power  of  elongation  being  of  comparatively  small 
importance,  and  that  the  wire  should  never  be  strained  up  to  its  elas- 
tic limit.  Another  authority  recommends  a  flat  wire  of  100  to  110  tons 
breaking  strain  wound  on  a  tension  of  60  tons  for  the  inner  and  about 
70  tons  for  the  outer  layers,  the  longitudinal  strength  to  be  provided  by 
the  inner  tube  of  the  gun  and  by  steel  segments  divided  longitudinally, 
but,  when  put  together,  forming  a  tube.  Another  authority  states  that 
the  full  benefit  of  wire  cannot  be  obtained  unless  strained  beyond  its 
elastic  limit.  Another  authority  prefers  wire  of  a  circular  sectioD,  it 
being  impossible  to  keep  any  other  shape  to  gauge.  For  heavy  guns  he 
would  use  wire  of  0.0li84  section,  with  a  breaking  strain  of  about  125 
tons,  and  an  elongation  of  about  2  per  cent.  This  authority  says  that 
the  elastic  limit  of  the  w  ire  should  not  be  passed  in  winding  it  on.  He 
estimates  that  there  would  be  a  saving  in  weight  of  about  30  per  cent 
on  the  breech  portion  of  the  gun,  and  more  certainty  of  manufacture 
than  with  steel  hoops. 

FRANCE. 

SOURCES  FROM  WHICH  THE  ARMAMENT  OF  FRANCB  IS  SUPPLIBD. 

Previous  to  the  Franco-German  war  of  1870,  it  was  the  custom  in 
France  to  confide  all  matters  relating  to  cannon  to  the  artillery  eorpe 
of  the  army  and  navy ;  aid  from  private  sources  was  neither  sought 
nor  ofl'ered;  much  secrecy  wjis  observed  in  all  things  relating  to  the 
business  of  ordnance ;  admission  to  the  Government  foundries  was  ob> 
tained  with  ditiiculty,  and  the  experimental  ground  at  Gftvre,  with  rare 
exceptions,  was  (tlosed  to  all  applicants. 

For  army  purposes,  the  gun  factories  at  Bourges,  Puteanx,  and 
Tarbos  suj)])lied  all  demands,  while  for  the  use  of  the  navy  the  found- 
ries of  Ruelle  and  of  Nevers,  and  the  gun  factories  attached  to  ttien, 
provi^led  the  entire  armaments. 

With  the  advent  of  the  war  came  the  proof  that  a  close  corporatioiif 
such  as  was  constituted  by  the  system  heretofore  adopted,  ocmld  not 
work  to  the  best  advantage  of  the  country ;  and,  with  the  letom  of 
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peace  and  the  necessity  of  rearmament,  came  a  revolution  of  ideas 
which  has  led  the  Government  to  modify  its  practice. 

It  was  recognized  that  the  GoverDmeut  must  have  uuder  its  control 
some  establishments  purely  fjovernmeiital;  but  that,  in  order  to  pro- 
vide for  all  contingencies  as  well  as  to  prevent  official  ideas  from  run- 
ning too  much  in  a  groove,  it  was  desirable  to  encourage  i)rivate  in- 
dostries,  so  that  a  spirit  of  emulation  might  be  excited  by  comi>etition 
and  a  channel  afforded  through  which  new  ideas  and  inventions  might 
reach  the  national  works.  The  adoption  of  this  course  was  miule  tlie 
more  imperative  in  consequence  of  the  new  departure  in  gun-metal,  and 
this  oi)ened  the  way  to  the  encouragement  of  the  steel  industries  of  the 
country. 

The  plan  thus  decided  on  has  been  consistently  carried  out.  The 
Government  gave  assurances  to  the  private  companies  which  induced 
them  to  expend  the  funds  necessary  to  erect  new  and  suitable  tools, 
both  for  the  casting  of  the  metal  and  the  fabrication  of  the  guns. 

The  result  of  this  action  can  be  ai)preciate<l  by  reference  to  the  fol- 
lowing list  of  private  companies  which  are  now  employed  in  providing 
armaments  for  the  Government. 

6TKEL  MANUFACTORIES    PRODUCING  STEEL    UP  TO  TUBES    FOR  16-CENTIMETRE  GUN 

Jacob  Holtza  &Co Unieux  (Loire). 

Marrel  Fibres Rive  de  Gier (Loire). 

8oci^t6  des  Acieries  et  Forges  de  Firmiuy Firuiiny  (Loire). 

Compagiiie  des  Forges  et  Acieries  de  Si.-fitieuue St.-£tieune. 

STEEL  MANUFACTORIES    PRODUCING  STEEL  UP    TO  TUBES    FOR    42-CENTIMETRE  GUN. 

HeDii  Schneider  &  Co Le  Creusot. 

Acierie  de  la  Marine St.-Chamond. 

PRIVATE  COMPANIES  HAVING   PLANT  OF  GUN  FACTORY. 

Henri  Schneider Le  Creusot. 

Call  dt  Co Paris. 

8oci^t^  des  Forges  et  Chantiers  de  la  MMiterrann6e Havre. 

Compagniede Fives-Lille. Fives-Lille  (Nord), 

8oci6t^  Anouynie  de  Constructions  Na vales  du  Havre Havre. 

Acierie  de  la  Marine St.-Chamond. 

STEEL  MANUFACTORIES  PRODUCING  ARMOR  PLATES. 

Henri  Schneider  d:  Co.  (forged  steel) Le  Creusot. 

Acierie  de  la  Marine  (compound) St.-Chamond. 

Marrel  Fr^ree  (compound) Rive  de  Gier. 

Chatillon  et  Comraetry  (compound) Montlu9on. 

The  compound  plates  are  manufactnred  under  the  patent  of  Mr.  Wil- 
flon,  of  Charles  Cammell  &  Co.,  Sbefiield,  Enp:1and. 

All  the  gun-carriages  for  the  navy  and  for  the  coast  defense  are  made 
at  private  works. 

The  above  lists  illustrate  the  immense  increase  of  resources  that  the 
€k>vt:rnment  has  obtained  by  encouraging  private  industries,  and  they 
contribute  an  important  historical  chapter  for  the  instruction  of  a  Crov- 
emmeDt  about  to  provide  an  armanent  for  its  military  services. 

The  following  is  the  list  of  the  Government  works  manufacturing  for 
the  arm jy  viz: 

(I.)  Fonderie  de  Canons  &  Bourg^^s,  in  the  center  of  France.    At  this  place  stee 
ipna  are  made  of  90  milUmetres,  155  niilUmetreSi  100  millimetres  and  240  millimetres; 
jJao  nfled  mortars  of  220  milli metres. 

(S.)  Atelier  de  construction  h  Tarbes  in  the  Hautes  Pyrenees,  in  the  southwest 
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part  of  France.  At  this  place  steel  guns  are  made  of  90  millimetres,  and  120  milli- 
metres ;  also  carriages  for  field  and  siege  guns. 

(3.)  Atelier  de  Construction  de  Puteaux,  near  Paris.  At  this  place  all  the  steel 
mountain  and  field  guns  of  80  millimeters  are  made ;  also  siege  guns  of  120  millime- 
tres, and  the  Hotchkiss  revolving  cannon  for  flank  defense. 

(4.)  Gun  carriages,  limbers,  Ac,  are  made  at  Government  shops  at  Vernon,  Avig- 
non, and  at  Angers. 

Gun-carriages  are  also  inauufactured  for  the  army  at  private  works. 

Bourgres. — The  gun  factories  of  the  army  fabricate  no  guns  above 
the  caliber  of  24  centimetres,  and  it  is  only  at  Bourges  that  army  guns 
of  this  caliber  are  constructed.  At  the  private  establishments  mem- 
tioned  above  the  work  of  fabrication  has  been  carried  as  high  as  34  cen- 
timetres, but  the  advantageous  working  capacity  of  the  factories  does 
not  extend  beyond  the  24-centimetr(^  gun. 

Ruelle. — At  the  "  Fonderie  ^  Ruelle"  all  the  constructive  force  of 
the  marine  artillery  has  been  concentrated,  and  here  all  the  largest 
guns  are  made.  It  contains  the  most  remarkable  collection  of  tools  of 
the  age.  They  are  designed  for  guns  of  34  centimetres  and  upwanls, 
and  have  a  capacity  for  handling  guns  of  160  tons  in  weight  and  60 
feet  in  length.  The  shop  in  which  these  tools  are  placed  is  about  450 
feet  in  length  and  131  feet  in  width,  having  a  height  of  85  feet  at  the 
central  peak  of  the  roof.  At  one  end  is  the  tubage  ]5it,  in  which  the 
gun  tube  is  i)laced  upright  to  receive  the  hoops.  The  bottom  of  this 
pit  is  at  a  depth  of  S5  feet  below  the  floor.  It  is  excavated  in  a  rectan- 
gular form  and  is  divided  into  four  stories,  contracting  in  area  as  the 
lower  level  is  reached ;  at  each  story  or  landing  place,  the  opening  can 
be  floored  over  to  accommodate  the  work  of  hooping  any  length  of  tul>e. 
The  heating  furnaces  are  on  the  first  story  below  the  floor.  The  tools 
already  in  place  are  the  following,  but  there  is  room  for  fully  a  dozen 
more  of  similar  character : 

Two  turning  lathes,  capable  of  turning  guns  15  metres  long.  These  can  be  in- 
creased in  length  10  metres. 

Three  boring  machines  for  same. 

One  rifling  machine  for  same. 

Two  smaller  boring  machines  with  adjustable  connections  for  turning. 

Two  other  machines  for  performing  all  the  details  of  the  work  about  the  breech,  Ibr 
receiving  the  femieture,  turning  the  screw,  slotting,  piercing  holes,  &o. 

Two  movable  cranes ;  one  of  100  tons,  the  other  30  tons  capacity. 

The  contractors  for  these  tools  were  Varall,  Elwell  &  Middleton, 
Paris.  The  plant  has  cost  millions  of  francs,  and  five  years  elapsed 
from  the  giving  of  the  order  to  the  setting  up  of  the  tools.  A  large  por- 
tion of  the  time  charged  to  the  manufacture  must  be  credited  to  the 
preparation  of  designs,  no  tools  of  their  size  and  great  capacity  having 
been  before  conceived. 

Taking  the  above  short  notice  of  the  works  at  Ruelle  in  conDection 
with  what  has  been  stated  on  the  subject  of  private  industries,  it  will  be 
seen  how  well  all  the  requirements  are  provided  for  a  joint  prodnotion 
of  cannon  by  the  Government  and  private  parties.  The  latter  assist  op 
to  a  point  justifying  on  their  part  a  reasonable  outlay  of  money  for  a 
plant,  and  the  Government,  though  working  in  this  common  field  as 
well,  yet  reserves  to  itself  all  the  more  onerous  charges  involved  in  the 
manufacture  of  the  heaviest  ordnance. 

It  seems  as  if  in  France  the  happy  mean  has  been  reached  by  which 
the  Government  and  the  private  industries  can  work  harmoniously  to- 
wards the  accomplishment  of  a  national  object. 

In  a  combined  system  of  this  kind,  it  is  very  important  to  be  assured 
that  there  exist  mutual  checks  which  act  to  prevent  the  one  party  im- 
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posing  improper  or  hard  terras  on  the  other.    The  Board  is  not  without 
evidence  of  the  existence  of  these  salutary  checks  in  France. 

A  short  time  since  the  Government  deemed  it  necessary  to  increase 
its  armament  by  300  additional  j(uns,  and  decided  that  certain  addi- 
tional tests  shouhl  be  required  of  the  metal  for  the  tubes.  When  the 
provisions  of  the  proposed  contract  were  made  known  to  the  steel  mnn- 
nfa^sturers,  they  resisted  the  requirements  as  bein^  too  hard  and  in- 
sisted on  the  acceptance  of  such  steel  as  had  been  previously  supplied; 
but  to  this  the  Government  would  not  accede.  Finding?  them  deter- 
mined in  their  resistance,  the  Government  made  inquiries  abroad  as  to 
the  i)Ossibility  of  securin*?  the  metal  it  required,  and,  finding  that  a 
foreign  manufacturer  would  undertake  the  contract,  a  promise  was  given 
to  him  that  he  should  receive  the  order.  The  steel  manufacturers  of 
France,  hearing  that  the  order  was  likely  to  be  given  to  a  foreign  firm, 
endeavored  to  arouse  a  national  feeling  on  the  subject  to  constrain  the 
Government  to  m«ke  the  purchase  in  France,  but  to  no  effect;  and 
they  finally  proi)osed  to  accept  the  Government  proposition.  But  the 
minister  hail  already  given  his  word  to  the  foreign  manufacturer  and 
the  contract  was  lost  to  Fnmce.  In  this  instance  both  parties,  the 
Government  and  the  private  com])anies,  acted  within  their  independent 
rights,  but  neither  could  compel  the  other.  This  exhibition  of  effective 
counterpoise  is  a  good  i)roof  of  a  happy  adjustment  of  forces. 

CONDITION  OF  STEEL  MANUFACTURE. 

Since  the  termination  of  the  Franco-German  war  of  1870,  and  in  the 
course  of  the  re-armament  of  the  country,  the  Government  has  given 
every  encouragement  to  j^rivate  industries  to  justify  them  in  incurring 
the  expense  of  establishing  plants  at  various  points  to  assist  in  the 
construction  of  guns ;  and  by  embarking  largely  in  the  fabrication  of 
steel  cannon  it  has  given  a  great  impetus  to  the  manufacture  of  this  im- 
portant material.  The  numerous  works  that  can  produce  metal  suit- 
able for  tubes  and  hoops  for  field-pieces  have  been  mentioned.  These 
establishments  have  made  a  study  of  the  subject  of  gun-metal,  and,  so 
far  as  their  faialities  for  forging  reach,  can  all  supply  the  demands  that 
the  country  can  make  upon  them. 

For  tubes  and  hoops,  however,  for  large  guns,  requiring  massive  forg- 
ings,  the  8up]»ly  is  limited  to  the  works  of  the  **Compagnie  de  I'Acierie 
de  la  Marine"  at  St.  Chamond,  and  to  those  of  II.  Schneider  &  Co.  at 
Le  Creusot,  the  former  having  a  steam-hammer  of  80  tons,  and  the 
latter  one  of  100  tons  w^eight. 

There  are  some  establishments,  notably  at  St.  Etienne,  where  crucible 
steel  of  a  high  order  is  manufactured  for  purposes  of  trade,  but  no 
effort  is  made  to  utilize  it  for  gun  purposes. 

St.  Chamond. — The  cast  steel  used  for  cannon  in  France  is  manu- 
factured by  the  Open- Hearth  Process  with  Siemens  furnaces.  This 
process  is  combined  with  the  rotating  bath  of  M.  Pernot  at  St.  Chamond, 
where  three  25ton  and  two  12-ton  Pernot  furnaces  give  a  capacity  for 
casting  an  ingot  of  100  tons. 

The  ingots  cast  here  for  the  42  centimetre  75-ton  guns  are  of  75  tons 
weight ;  the  tube,  after  rough  boring  and  turning,  weighs  Jibont  35  tons. 

Tne  temperingpit  is  a  large  excavation  15  metres  deep.  At  one  ex- 
tremity is  the  furnace  where  the  tube  is  placed  erect  and  heated.  At 
the  other  is  a  cylindrical  excavation,  reaching  to  15  metres  below  the 
floor  of  the  pit,  where  is  placed  the  tank  containing  100  tons  of  colza 
oil  into  which  the  tube  when  heated  is  lowered  rapidly. 
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liC  Creusof  • — The  moat  important  steel  works  in  France  are  situ- 
ated at  Le  Creusot  and  bear  the  name  of  the  location  in  which  the^'  are 
situated.  These  works  have  advanced  year  by  year  in  importance  and 
in  magnitude  since  their  purchase  by  Mr.  Eugene  Schneider. 

This  gentleman's  death,  in  1875,  was  a  source  of  mourning  to  the  whole 
town,  the  inhabitants  of  which  looked  up  to  him  as  a  father.  The 
grateful  people  have  erected  to  his  memory  a  monument  in  the  market 
square. 

Under  the  administration  of  his  son,  Mr.  Henry  Schneider,  the  fame 
of  the  products  of  the  works  has  been  enhanced,  and  th^  proi>ortion8  of 
the  establishment  have  been  much  increased.  The  whole  number  of 
workmen  now  employed  here  and  at  other  i>oints  amounts  to  15,000; 
and  it  is  the  great  center  of  industry  of  the  adjoining  region.  At  no 
other  place  in  the  world  is  steel  handled  in  such  masses. 

It  would  be  foreign  to  the  purpose  of  this  rei)ort  to  dwell  on  the  many 
objects  of  commerce  which  are  supplied  from  these  works,  but  it  is  safe 
to  say  that  no  proposed  work  can  be  of  such  magnitude  as  to  exceed  the 
resources  of  the  establishment. 

For  the  y)rei)aration  of  metal  for  cannon  and  armor-plates  Le  Creusot 
is  thoroughly  equipped.  The  iron  is  produced  on  the  premises  from  the 
purest  imported  ores,  and  the  manufacture  of  the  steel  is  carried  on  by 
the  most  ai)proved  application  of  the  Open-Hearth  system  with  the  Sie- 
mens furnace;  the  chemical  and  mechanical  tests  are  such  as  to  satisfy 
tlie  most  exacting  demands  of  careful  Government  officials,  and  the  ex- 
ecutive ability  ai)parent  in  all  the  departments  and  the  evident  condi- 
tion of  discipline  that  pervades  the  whole  establishment  inspire  confi- 
dence in  the  ])roductions  of  the  labor. 

The  capacity  for  casting  steel  is  represented  by  seven  open-hearth 
furnaces  of  18  tons  each,  equal  to  126  tons;  and  the  process  of  casting 
Luge  ingots  is  a  model  of  order  and  security.  Ladles  capable  of  hold- 
ing the  contents  of  one  furnace,  mounted  upon  platform  cars,  are  suc- 
cessively tilled  at  a  previously  determined  interval  of  time  and  run  on 
railways  to  a  convenient  position  over  the  mould;  before  the  first  ladle 
is  exhausted  the  supply  from  the  succeeding  one  has  commenced  to  run, 
and  so  on  to  the  completion  of  the  casting,  the  supply  to  the  mould 
being  uninterrupted  (luring  the  entire  process.  The  precision  with 
which  the  several  ladles  are  brought  into  position  in  succession  makes 
it  entirely  unnecessary  to  provide  a  common  reservoir  into  which  all 
the  furnaces  may  discharge.  By  this  process  the  casting  of  a  45-ton 
ingot,  which  was  witnessed  by  the  Board,  was  eflPected  in  23  minutes. 

The  process  of  tenijiering  the  gun-tubes  was  also  witnessed  by  the 
Board.  The  excavation  of  the  pit  is,  as  at  St.  Chamond,  15  metres 
deej),  with  the  furnace  Hu  out*,  end  and  the  oil  tank  (100  tons)  at  the 
other.  One  side  of  the  upright  furnace  is  constructed  in  the  form  of  a 
door,  whicli,  by  a  convenient  arrangement  for  swinging,  is  made  to  turn 
on  its  hinges.  Thus,  when  the  tube  is  raised  to  the  right  temperature, 
it  is  seizjMl  by  the  traveling-crane,  the  door  of  the  furnace  swung  open, 
and  the  tulxi  at  once  advanced  to  the  tank  in  which  it  is  immersed. 

All  tubes  are  immersed  in  oil  the  second  time,  but  at  a  temperature 
much  below  that  to  which  they  are  raised  at  the  first  immersion.  This 
process  constitutes  the  annealing  after  tenipeiing. 

The  manufacture  of  steel  armor  plates  is  a  specialty  of  Le  Orenaoti 
which  is  engaged  in  an  active  competition  with  the  mannfactnrerB  of 
com])()und  armor.  Plates  u])  to  00  centimetres  in  thickness  and  3  metres 
wide  are  forged  here;  they  are  tempered  after  forging,  but  what  ftubfle- 
quent  treatment  they  receive  was  not  explained. 


REPORT  OF  THE  SECRETARY  OF  THE  NAVY.       279 

The  teinpering-pit  for  the  plates  cousista  of  au  excavation  of  conveu- 
ient  size,  iu  the  center  of  which  is  placed  a  tank  coutaining  180  tous  of 
oil.  At  the  four  corners  of  the  pit  are  furnaces  in  which  the  plates  are 
raised  to  a  pro|)er  temperature.  When  sufficiently  heated  a  plate  is 
seized  by  a  waikingcraue  and  immersed  in  the  oil. 

Hoops  for  cannon  are  manufactured  here  in  large  quantities.  They 
are  cut  from  solid  ingots,  and  those  for  guns  up  to  24  centimetres  are 
rolled  like  railway  tires;  those  IV^r  larger  calibers  are  forged  on  a  man- 
drel. Jackets  of  large  size  are  also  manufactured ;  these  are  made  from 
solid  ingots,  which,  after  being  forged,  aie  bored  out. 

At  Le  Creusot  a  remarkable  test  of  hoops  was  witnessed  which  ex- 
emplifies not  only  the  excellence  of  the  manufacjture  of  the  st(»el  but 
also  the  exacting  character  of  the  Frencli  requirements.  The  hoops  for 
naval  guns  are  made  with  the  interior  surface  slightly  conical.  When 
forged,  turned,  and  brought  under  a  hammer,  a  standard  mandrel  of 
steel,  conically  shaped  to  suit  the  form  of  the  cone  in  the  hoop,  but  of  a 
slightly  increased  diameter,  is  introduced,  the  smaller  end  of  the  man- 
drel being  able  to  enter  the  larger  end  of  th»*  hoop.  The  mandrel  is 
then  forced  in  by  the  hammer  until  its  lower  edge  has  passed  throngh 
the  hoop.  The  blows  are  then  made  to  operate  on  the  upper  edge,  de- 
taching it  from  the  mandrel.  Careful  measurements  are  taken  of  the 
diameter  of  the  hooj)  before  and  after  this  test,  and  it  is  required  that 
the  measurement  subsequent  to  the  oi)eration  shall  show  that  the  hoop 
has  partially,  but  not  entirely,  returned  to  the  diameter  that  it  had  be- 
fore the  entrance  of  the  mandrel.  This  would  show  that  there  is  left  to 
the  metal  a  small  margin  within  its  elastic  limit.  A  system  of  manufact- 
are  which  can  comply  with  such  a  refinement  of  exactitude  must  be 
very  precise. 

Perhaps  the  most  striking  feature  at  Le  Creusot  is  the  forge,  where 
is  assembled  an  array  of  steam-hammers  not  equaled  in  the  world,  viz: 

One  l(K)-ton  hammer  with  a  fall  of  5  metres. 
One  40-t<m  hammer  with  a  full  of  li  iiM'tres. 
One  l.'t-tou  haiumer  with  a  fall  of  3  inetreH. 
Two  lU-ton  bummers  with  a  fall  of  *2^  metres. 
One  S-ton  hammer  with  a  fall  of  *2^  metres. 

As  the  10()-ton  hammer  at  these  works  is  the  largest  in  the  world, 
some  particulars  concerning  it  will  be  appropriate. 

The  foundations  are  composed  of  a  mass  of  miisonry  laid  in  cement 
resting  on  beil  rock,  which  occurs  at  a  depth  of  11  metres,  an  anvil  block 
of  cast  iron,  and  a  filling  in  of  oak  timber  designed  to  diminish  by  its 
elasticity  the  vibrations  resulting  from  the  blows  of  the  hammer.  The 
masonry  foundation  presents  a  (jiibe  of  GOO  metres.  Its  upper  surface 
is  c«>vered  with  a  layer  of  oak  alxxit  1  meter  in  thickness,  placed  hori- 
zoutally,  on  which  rests  the  anvil  block. 

At  the  Perm  foundry  in  Russia  the  anvil  block  for  the  50  ton  ham  jier 
is  made  in  one  piece,  m<)uhle<l  and  cast  in  the  spot  it  was  destined  to  oc- 
cupy. Its  weight  is  GJ2  tons.  At  Le  Creusot,  however,  this  idea  was 
not  approved,  an<l  it  was  determined  to  construct  the  bh)ck  in  six  hori- 
£Outal  courses,  e^ich  bedde<l  upon  plane  surfaces.  Kach  (;ourse  is  formed 
of  two  castings,  except  the  upper  one,  a  single  block,  which  weighs  120 
tons  and  supports  the  anvil.  Thus  fornunl  in  11  pieces,  it  is  5.(>  metres 
bight  33  square  metres  at  the  base,  and  7s(iuare  metres  at  the  top.  Its 
entire  weight  is  720  tons.  The  spacre  between  the  block  and  the  sides 
of  the  masonry  in  which  it  rests  is  tilled  in  solidly  with  oak.  The  block 
is  thus  independent  of  the  frame  of  the  superstructure. 

The  legs  of  the  frame,  inclining  towards  each  other  in  the  form  of  an 
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A,  are  secured  at  tbeir  bases  to  a  foundation-plate  imbedded  io  the 
masonry.  They  are  hollow,  of  cast-iron,  aud  of  rectangular  cross-sec- 
tion, each  leg  in  two  pieces  joined  midway  of  their  length  by  flanges 
and  bolts.  The  legs  are  also  bound  together  by  four  plates  of  wrought 
iron,  which,  at  the  same  time,  hold  the  guides.  The  height  of  the  legs 
is  10.25  metres  and  their  weight,  with  the  guides,  250  tons.  The  bind- 
ing plates  weigh  together  about  25  tons,  and  the  foundation  plates  90 
tons. 

The  entablature  of  the  frame- work  weighs  30  tons;  on  it  is  placed 
the  steam  cylinder,  single  acting,  made  in  two  pieces,  each  3  metres 
long,  united  by  flanges  and  bolts.  The  diameter  of  the  cylinder  is  1.9 
metres,  giving  a  surface  of  27,345  square  centimetres  (deducting  the  sec- 
tion of  the  rod,  which  is  36  centimetres  in  diameter) ;  which,  for  5  atmos- 
pheres, gives  a  pressure  under  the  piston  of  about  140  tons.  As  the 
weight  of  the  hammer  is  100  tons,  it  is  evident  that  it  can  be  raised 
with  great  velocity. 

The  stroke  of  the  piston  in  the  cylinder  is  5  metres.  This  height  of 
fall,  multiplied  by  the  100,000  kilogrammes  of  the  mass,  gives  a  working 
force  of  500,000  kilogrammetres,  or  about  1,640  foot  tons.  The  width 
between  the  legs  is  7.5  metres,  and  the  free  height  under  the  cross-ties 
3  metres,  thus  providing  ample  space  for  manoeuvering  large  masses  of 
metal. 

The  entire  height  of  this  colossal  structure  from  the  base  of  the  ma* 
sonry  foundation  to  the  upper  part  of  the  steam  cylinder  is  31  metres 
(102  feet),  but  notwithstanding  this  unfavorable  condition  for  stability 
and  the  enormous  efl'ect  resulting  from  a  shock  of  500,000  kilogram- 
metres,  everything  is  so  well  proportioned  that  there  is  but  slight  vi- 
bration. 

The  workman  who  manoeuvers  the  hammer  is  placed  on  a  platform  on 
one  of  the  legs,  about  3  metres  above  the  floor.  He  is  here  protcKSted 
from  the  heat  reflected  from  the  mass  of  metal  during  the  operation  of 
forging. 

Tcppc  ]¥oire. — The  "Compagnie  des  Fonderies  et  Forges  de  Terre 
Noire,  La  Voulte  et  Bess^ges''  is  one  of  the  important  steel  producers  of 
France;  and,  though  its  metal  has  not  as  yet  been  received  for  tubes 
for  large  cannon,  it  has  been  largely  used  in  the  production  of  shells 
and  hoops.  The  company  claims  a  specialty  in  producing  cast  steel 
without  blow-holes,  which  requires  no  subsequent  working  under  the 
hammer.  The  mode  of  manufacture  is  known  as  the  Terre-BToire  Pro- 
cess, and  is  the  result  of  many  years  of  gradual  developmcDt.  The 
value  of  the  product  has  been  so  far  appreciated  by  the  Gt)verument  as 
to  justify  its  use  for  small  guns  and  hoops,  and  even  for  trunnion-lMMidSy 
while  the  manufacture  of  steel  projectiles  is  a  large  item  in  the  yield  of 
the  works.  The  Terre  Noire  metal  is  produced  in  the  Siemens  fumaoe, 
and  possesses  in  the  cast  state  all  the  necessary  qualities  for  ordiDary 
industrial  purposes;  it  is  soft  aud  malleable,  and  is  said  to  be  as  strong 
as  ordinary  steel  of  the  same  grade  after  rolling  or  hammering.  It  is 
claimed  that  its  density  is  always  as  high  as,  and  sometimes  higher 
than,  that  of  ordinary  forged  steel.  These  statements  are  supported 
by  facts  shown  in  numerous  experiments. 

The  persevering  ettbrts  of  the  Terre  Noire  Company  to  develop  this 
manufacture  and  the  expense  attending  years  of  experiment  prove 
their  conhdeuce  in  the  principle  involved,  and  the  encouragement  given 
during  the  past  two  years  by  the  Government  shows  an  appreciation  of 
its  merit ;  further  experience  may  justify  the  use  of  the  metal  more  gen- 
erally in  the  construction  of  cannon,  and,  if  it  can  be  made  bard  enoagh 
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for  the  purpose,  it  may  be  used  for  tubes.  It  will  require  exhaustive  ex- 
periments to  induce  artillerists  to  ac(M»pt  in  all  cases  the  simply  cast 
metal  aa  a  substitute  for  that  forged  under  a  hammer  or  press;  but  if  a 
perfect  demonstration  shall  be  made  of  its  ability  to  endure  all  tests  it 
will  open  a  way  to  a  great  economy  in  manufacture. 

In  general  terms,  as  stilted  by  Mr.  Holley,  the  object  of  greatest  im- 
portance in  this  process  is  to  keep  down  oxidation  in  the  bath  from  the 
commencement  of  the  operation.  For  this  i)urpose  the  furnace  must  be 
kept  as  hot  as  i>ossible,  with  a  good  solid  body  of  flame,  but  there  must 
be  only  just  enough  air  admitte^l  to  promote  thorough  combustion. 

The  process  requires  an  initial  bath  of  pig-iron  containing  fi'om  6  to 
8  per  cent,  of  manganese.  Spiegeleiseu  is  the  most  convenient  form  for 
introducing  it;  but  as  a  spiegel  with  precisely- this  percentjige  may  not 
be  at  hand,  the  bath  may  be  formed  by  taking  a  richer  spiegel  and  dilut- 
ing it  with  a  proper  proportion  of  ordinary  pig  containing  no  manganese. 
The  greater  part  of  the  bath  should  be  made  of  pig  poor  in  carbon, 
particularly  when  highly  carbonized  materials  are  to  be  dissolved.  The 
weight  of  the  initial  bath  should  generally  be  about  11  per  cent,  of  the 
whole. 

When  the  bath  is  completely  melted  the  refining  materials  are  success- 
ively added  in  small  quantities.  These  are  preheated  and  dropped  at 
the  deei)e8t  part  of  the  hearth  in  front  of  the  doors.  Preheating  is  em- 
ployed not  only  to  keep  the  furnace  hot,  but  to  save  oxidation.  The 
materials  used  at  this  period  of  the  operation  are  chosen  with  reference 
to  the  quality  required  in  the  finished  product.  For  projectiles,  the 
Terre  Noire  Company  generally  use  Bessemer  ingot  and  rail  ends,  with 
sinking-heads  from  previous  projectile  charges.  These  are  all  high  in 
carbon,  and  contain  some  manganese.  The  proportion  of  refining  ma- 
terials to  the  whole  charge  averages  78  per  cent.  As  soon  as  one  charge 
18  melted  another  is  added,  until  all  are  fused,  when  a  series  of  tests 
commences.  The  study  of  the^e  specimen  tests  is  kept  up  until  the 
bath  is  in  a  condition  to  receive  the  final  additions.  These  consist  of  a 
special  pig  (11  i>er  cent,  of  the  whole  charge)  containing  4.J  per  cent,  of 
silicon  and  3^  of  manganese,  and  also  a  little  ferro-manganese  contain- 
ing 50  or  6()  per  cent,  of  the  latter.  A  part  of  these  ingredients  is  taken 
up  by  reactions  which  ])revent  the  formation  of  blow  holes;  the  re- 
mainder is  left  in  the  metal  to  impart  to  it  the  physical  qualities  re- 
quired. 

The  special  pig  is  charged  hot.  While  it  is  nielting  a  marked  change 
takes,  place  in  the  bath,  whi(;h  up  to  that  time  ha«  bubbled  about  as 
much  as  in  the  ordinary  ))ig  and  sera])  operation  ;  it  becomes  gradually 
more  and  more  quiet,  nntil  its  surface  is  smooth  andscarc/Cly  broken  by 
small  and  widely-sciittered  bubbles.  When  the  spe(nal  pig  is  nearly  all 
melted  the  ferro-manganese  is  thrown  in  hot.  The  easting  takes  place 
immediately.  The  metal  runs  into  the  moulds  without  any  splashing, 
and  no  escape  of  gas  is  noticed  <luring  the  casting  operation. 

Spiegeleiseu  is  used  for  the  initial  bath  because  the  manganese  it  con- 
tains, being  the  most  oxidizable  of  all  the  materials  luesent,  will  remove 
oxygen  that  may  be  present  in  the  bath,jnHl  will  intercept  oxygen  that 
tends  to  enter  it,  so  that  the  more  manganese  there  is  in  the  slag  the 
less  oxygen  there  will  be  in  the  metal  below,  liy  testing  the  slag  fre- 
quently there  is  constantly  ])resent  a  delicate  test  of  the  oxidation  of 
the  bath.  If  this  precaution  were  not  taken,  and  the  oxygen  were  al- 
lowed to  go  on  accumulating  in  the  bath,  it  would  l)e  im}>ossib]e  to  tell 
bow  much  there  is  of  it  present  when  the  final  additions  of  silicon  and 
manganese  are  made,  and  how  much  of  these  substances  would  be  re- 
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moved  in  taking  up  this  oxygen.  Therefore  oxygen  must  be  kept  out, 
80  that  tbe  whole  of  the  ingredients  finally  added  shall  be  left  to  per- 
form their  work. 

Tlie  success  that  has  thus  far  attended  the  development  of  this  man- 
ufacture indicates  a  useful  and  important  future  for  the  process. 

PRESENT  CONDITION  OF  FRENCH  ARTILLERY. 

The  artillery  of  the  army  is  under  the  control  of  the  director  of  ar- 
tillery in  the  war  department.  All  guns  for  the  field  and  for  purposes 
of  sifge  and  ijosition  are  fabricated  under  instructions  from  this  office. 

The  list  of  guns  under  these  heads,  now  actually  in  use,  comprises  a 
large  number  of  models  and  varied  constructions.  This  is  the  result  of 
the  hurried  manner  in  which,  before  the  end  of  the  last  war,  guns  of  all 
available  descrif>tions  were  collected  by  the  Government.  During  late 
years,  while  the  re-arming  of  the  country  has  been  progressing,  a  system- 
atic method  of  armament  has  been  adopted ;  but  this  has  not,  up  to  this 
time,  so  far  advanced  as  to  justify  the  exclusion  of  the  old  guns  from 
the  list  of  those  in  actual  use.  As  the  number  of  the  new  guns,  how- 
ever, shall  increase  they  will  be  substituted  for  the  old ;  consequently, 
in  presenting  the  present  condition  of  the  artillery  of  the  army,  the  old 
are  alluded  to  only  in  a  general  way. 

Omitting  mention,  then,  of  the  bronze  smooth-bore  and  bronze  and 
cast-iron  rifled  pieces  of  old  date,  the  following  may  be  stated  as  the 
present  armament  of  the  artillery  of  the  army : 

KUoc 

80-milliinetre  (pi^ce  de  niontagno),  weighing 105 

80-iiiilliiiietre  (pit^'ce  de  campagiie),  weighing... 425 

9()-niilli metre,  weighing 530 

95-niiUiinetre,  weigliing 710 

120- mi  Hi  met  re  (piece  de  siege  et  poBition),  weighing 1,200 

ir>r)-millimrtre  (piece  de  si^ge  et  position),  weighing 2,527 

lyO-m ill i metre  (piece  de  8i^ge  et  position),  weighing 8,000 

24()-millimetre,  weighing 17,000 

2:«i0-mi  Hi  metre  (Htet-l  rilled  mortar). 
Revolving  cannon  (model  of  1879),  Hotchklss. 

These  guns,  with  the  exception  of  the  revolving  cannon  last  named, 
are  all  constructed  on  the  system  of  Colonel  de  Bange,  late  of  the  army. 
In  addition  to  them,  the  army  gun  factories  are  employed  in  tbe  manu- 
facture of  a  large  number  of  24-centimetre  guns  which  have  a  cast-iron 
bod 3'  tubed  and  hooped  with  steel.  They  are  made  to  assist  in  arming 
the  coast.    They  are  also  much  more  economical  than  all-steel  guns. 

The  ordnance  of  the  navy  is  attached  to  a  department  in  the  ministry 
of  marine,  called  the  ''  Direction  of  Material."  The  bureau  of  the  artU- 
lery  of  the  navy  is  one  of  several  bureaus  under  this  '*  Direcrion,''  and 
is  i)reside(l  over  by  an  oflicer,  "charg6  du  service  technique,^  who  is 
virtually  the  chief  of  naval  artillery.  This  position  is  filled  at  present 
by  (ieneral  ])ard,  an  oilicer  of  great  eminence  in  the  marine  artilleory 
of  FraiKH*. 

The  list  of  guns  of  the  marine  artillery  comprises  a  large  number  of 
caUbers ;  and  the  variety'  in  their  construction  shows  the  growth  and  de- 
velopment of  the  idea  which  has  finally  resulted  in  an  armament  for 
the  navy  of  guns  constructed  entirely  of  steel,  including  the  following 
calibers,  viz:  <>r>  and  1)0  millimetres,  14,  IG,  19,  24,  27,  32,  34,  37,  and 42 
centimetres.  The  Hotchkiss  revolving  cannon  also  forms  an  imiK>rtant 
element  in  this  armament. 

Many  of  these  guns,  including  some  of  32  centimetres,  are  models  of 
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previous  years — cast-iron  bodies  hooped  with  steel;  cast-iron  bodies 
with  half  tnbes  of  steel  and  hooped;  cast-iron  bodies  with  steel  tube 
extending  the  whole  length  of  the  bore  and  hooped  with  steel — all  indi- 
cating the  persistent  effort  that  has  been  heretofore  made  to  utilize  cast 
iron.    The  other  guns  mentioned  above  are  entirely  of  steel. 

The  marine  artillery  is  engaged  in  the  construction  of  a  modification 
of  the  27-centimetre  and  32-centimetre  guns  of  model  1870,  to  be  called 
the  model  1870-'81.  They  are  to  be  of  cast  iron,  tubed  and  hooped  with 
Bteei;  their  length  will  be  increased  to  fire  heavier  charges  than  the 
model  1870,  giving  a  velocity  of  530  metres ;  eight  27-centimetre  and 
twenty-six  32-centimetre  guns  of  this  i)attern  are  under  construction. 

The  37-centimetre  and  42  centimetre  guns  were  in  hand  when  Gen- 
eral Dard  came  into  his  present  office,  and  will  be  comj)leted.  Their 
weights,  respectively,  are  72  and  75  tons,  and  their  construction  is  the 
same. 

Eight  42-centimetre  guns  are  in  process  of  construction,  assigned  to 
the  following turreted  ships,  viz:  Indomptable,  Kequin, Terrible,  Caiman. 

One  gun  weighing  100  tons  has  been  l)uilr  by  the  marine  artillery  at 
Snelle,  but  it  is  ot  42-centimetre  caliber,  with  the  same  sized  tube  as 
that  in  the  75-ton  gun.  It  is,  in  fact,  the  42  centimetre  gun,  with  a  body 
of  cast  iron  instead  of  steel.  Being  ccuistructed  for  the  purpose  of  de- 
ciding all  the  ballistic  particulars  of  the  75-ton  gun,  cast  iron  was  em- 
ployed for  economic  considerations. 

The  following  are  accepted  by  the  bureau  of  marine  artillery  for  the 
future  armaments  of  the  navy,  and  will  be  entirely  of  steel,  viz : 

6&-mi1Iiuietro 

90-niinitiietit) 

10-ceutimetr<3 

Length  in  calibers. 

14-centimetre  shoH  gun 30 

16-ceDti metre  (light),  with  one  row  of  hoops 28i 

16-oentimetre  (heavy),  with  two  rows  of  hoops 28^ 

24*ceutimetro *28i 

27-CfDtimetre 28^ 

34-centimetre,  44  tons  weight 18 

34-Gentimetre,  48  tons  weight 21 

34-ceDti metre,  49  tons  weight 25 

34-centimetre,  *j2^  tons  weight 28^ 

material* — Although  the  jrun  factories  of  the  army  and  marine 
artillery  are  engaged  in  the  fabrication  of  guns  with  cast-iron  bodies, 
and  though  Colonel  de  Bange  advocrates  puddled  steel  for  hoops,  the 
effort  to  periietuate  the  use  of  cast  iron  is  now  definitely  abandoned  as 
far  as  the  navy  is  concerned,  and  the  employment  ot*  forged  cast-steel 
will  be  generally  accepted. 

Construction.— The  army  guns  are  fabricated  on  the  system  of 
Colonel  de  Bange.  This  construction  lequires  an  oil-tempered  and  an- 
nealed steel  tube  with  hoops  shrunk  on  in  such  numbers  and  in  as  many 
layem  as  are  necessary  to  resist  the  strain  brought  on  them  by  the 
charge.  The  hoops  are  made  of  puddled  steel,  coiled  and  welded.  This 
construction  is  carried  to  the  24:0-milIiirietre  gun,  of  which  there  are 
very  few  in  the  service. 

There  is  a  serions  effort  on  the  part  of  the  ofiicers  of  the  artillery  to 
introduce  a  change  in  the  method  of  construction  so  as  to  have  the  hoops 
made  of  forgeil  steeU  and  it  is  thought  that  this  may  result  in  intro- 
ducing a  modification  so  far  as  to  have  the  rear  hoop,  in  which  the 
breech  mechanism  is  seated,  and  the  trunnion  hoop  made  of  forged 
steely  while  the  coiled,  puddled  steel  will  be  retained  for  the  other  parts. 
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There  are  two  constructions  of  the  34-centimetre  gun  of  21  calibers; 
one  has  a  thick  tube,  with  two  rows  of  hoops ;  in  the  other,  a  thin  tube 
is  covered  its  entire  length  with  a  jacket  of  the  same  thickness  as  the 
tube,  and  two  tiers  of  hoops.  These  guns  are  intended  to  give  an  ini- 
tial velocity  of  6(M)  metres. 

General  Dard  is  experimenting  in  the  direction  of  a  larger  caliber,  and 
has  under  construction  a  gun  of  37  centimetres,  of  the  following  dimen 
sions,  viz : 

Diameter  of  bore contimetreH . .  37 

Diameter  of  chamber millimetres. .         385 

Thickness  of  tube do 140 

Thickness  of  iacket do....         142.5 

Thickness  of  hoops  (Ist  row) do....         107.5 

Thickness  of  hoops  (2d  row) do....         1315 

Total  diameter do 1,4:U) 

Total  lenjQTth do ll.lSR 

Length  of  bore do 10, 545 

Length  of  breech  mechanism do 640 

Weight  of  jfii" '• tous..  72 

Weight  of  tube do....  14.7 

Weight  of  jacket do lti.4 

Weight  of  ingot  for  tnbe do .  20 

This  gun  is  entirelj"  of  steel  and  the  tube  is  in  one  piece.  From  its 
great  length  it  is  evident  that  a  large  charge  of  powder  can  be  con- 
sumed in  it,  but  the  proposed  weight  of  charge  and  projectile  •  s  not 
known. 

The  construction  of  the  37  and  42-centimetre  guns  consists  of  an  in- 
ner tube  in  one  piece,  on  the  rear  end  of  which  is  screwed  a  short  tube 
accommodating  the  breech  mechanism.  The  tube  is  enveloped  in  a 
jacket  composed  of  two  i)ieces  hooked  together  forward  of  the  trann- 
ions  and  inclosed  by  two  layers  of  hoops. 

The  above  presents,  in  a  condensed  form,  the  present  condition  of 
construction  in  France.  Particulars  of  most  of  these  guns  are  pub- 
lished ami  can  be  referred  to  at  pleasure.  The  only  new  guus  to  be  de- 
veloped are  those  of  General  Dard  and  Colonel  de  Bange,  both  of  whom 
pro])()se  a  34-centimetre  gun.  Some  particulars  of  the  Dard  gun  have 
been  given  above. 

The  de  Bange  gun  is  made  up  of  an  interior  tube  and  three  rows  <rf 
hoops,  and  the  following  are  some  of  the  particulars: 

Caliber centimetre..  34 

Weight toDB..  37 

Charge  of  powder kilogrammes..  188 

Weight  of  projectile do....  450 

Calculated  veh)city metres..  6W 

Outside  diameter  of  breech millimetres..  916 

Rows  of  hoops  at  breech do....  3 

Rows  of  hoops  at  muzzle do....  3 

Energy  ex]>ected  to  be  developed  per  ton  of  gun metre  tons..  23Q 

Weight  of  carriage tons.. 

Weight  of  slide do.... 

The  high  velocity  and  great  energy  claimed  are  said  to  be  due  to  some 
peculiarity  of  the  cartridge.  The  novel  feature,  however,  in  the  gun 
lies  in  the  manner  in  which  it  is  proposed  to  insure  longitudinal  streDgth 
by  the  grip  of  the  hoops  on  the  tube  and  on  each  other.  The  outer 
surface  of  the  tube  presents  a  series  of  conical  undulations;  the  inte- 
rior surface  of  the  first  row  of  hoops  corresponds  with  the  form  of  that 
portion  of  the  tube  which  they  envelop,  and  a  similar  form  is  carried 
to  the  exterior  of  the  hoop,  thus  (continuing  the  same  adjustment  of 
parts  to  the  third  layer,  the  outer  surfaces  of  which  are  shaped  to  soife 
the  ordinary  form  of  a  gun. 
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lu  this  system  each  layer  is  made  to  break  joint  with  that  below  and 
above  it.  The  inventor  is  erecting  a  special  tool  of  his  own  invention, 
Bald  to  be  capable  of  such. modifications  as  will  enable  it  to  perform  alt 
the  operations  of  boring,  turning,  slotting,  rifling,  &c.,  for  which  in  or- 
dinary manufacture  several  tools  are  required.  The  developments  from 
this  experiment  may  prove  very  instructive,  and  will  certainly  be  very 
intetesting. 

Breech  Fermeture. — All  the  French  guns  are  breech  loading 
and  are  fitted  with  the  interrupted  screw  system  as  modified  by  Colonel 
de  Bange  to  suit  his  gas  check. 

CraS"Check. — The  de  Bange  gas-check  is  universally  employed,  the 
tSte-mobile  of  which  is  made  of  crucible  steel  supplied  by  Thomas 
Firth  &  8ons,  of  Sheffield,  England. 

Rifling^. — The  rifling  is  polygroove  and  parabolic  in  development. 
The  number  of  grooves  is  equal  to  twice  the  caliber  of  gun,  expressed 
in  centimetres. 

Rotating^  Ring^s. — A  single  rotating  ring  of  copper  is  used  for  all 
calibers.  Its  exact  position  has  been  determined  by  extensive  series  of 
experiments. 

li¥ipe  Construct  ion.— The  exponent  of  the  system  of  wire- 
wrapping  for  cannon  in  France  is  the  Schultz  gun.  A  34-centimetre 
gun  made  on  the  plan  of  Captain  Schultz  was  built  up  as  follows :  A 
steel  tube  was  wrapped  cii*cumferentially  with  steel  wire  and  inclosed 
in  a  wrought-iron  jacket;  the  longitudinal  strain  and  the  ettbrt  to  blow 
out  the  breech  was  resisted  by  twelve  longitudinal  bars  of  steel  set  up  at 
as  equal  a  tension  ais  possible  between  two  bands  shrunk  on  over  the 
jacket,  the  forward  carrying  the  trunnions  and  the  rear  inclosing  the 
breeijh  mechanism.  The  guir  was  made  at  the  works  of  the  Conipagnie 
de  Fives- Lille,  under  the  sufiervision  of  Captain  Schultz,  and  was  sent 
to  G&vre  to  be  fired.  Owing  to  the  unequal  tension  of  the  longitudinal 
bars  the  gun  faile<l  at  the  first  fire.  The  cause  of  the  failure  can  be 
thus  distinctly  asserted  as  the  sound  of  the  siicceHsive  ruptures  of  the 
bars  was  recognized  by  those  who  assisted  at  the  experiment. 

Previous  to  its  trial,  and  in  anticipation  of  success,  four  cast-iron  guns 
of  24  c«'ntimetre8  were  sent  to  Fives- Lille  to  be  converted  on  the  same 
principle.  They  are  tubed  with  steel  as  far  as  the  trunnions,  and  are 
wrap|)ed  with  wire.  The  longitudinal  bars  are  yet  to  be  adjusted,  after 
which  they  will  be  subjected  to  trial,  with  but  faint  hopes  of  success, 
as  the  failure  of  the  original  gun  seems  to  have  indicated  very  posi- 
tively* the  mechani<;al  impossibility  of  securing  an  ecpial  strain  j)n  the 
longitudinal  bars.  The  contract,  however,  having  been  made  for  the 
conversion  of  the  four  guns  above  named,  it  will  be  carried  on  to  its 
oompletiou. 

For  future  construction,  however,  the  system  of  taking  up  the  longi- 
tudinal effort  with  bars  is  abandoned,  and  the  34-centimetre  gun  now 
at  Gftvre  is  to  be  returned  to  Fives-Lille  for  reconstruction.  This  will 
consist  in  replacing  the  bars  with  a  jacket  shnink  on  over  the  wire 
wrappings,  and  which,  at  its  forward  end,  will  hook  over  the  band  al- 
ready shrunk  on  the  gun,  and  at  its  rear  end  be  notched  into  the  band 
containing  the  breech  mechanism. 

A  gan  of  10  centimetres  built  upon  this  system  is  now  being  experi- 
mented with  at  6&vre,  and  the  results  have  been  sufiiciently  satisfac- 
tory to  justify  enlarging  the  chamber  for  the  puri)ose  of  testing  the  gun 
witik  increased  charges.  :.j;j;I3 

The  above  exhibits  the  present  condition  of  this  problem  in  France. 
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GERMANY. 

Among  the  places  that  the  Board  desired  to  visit  in  Europe  was  in- 
cluded the  famous  establishment  of  Mr.  Fried.  Krupp,  at  Essen,  in 
Westphalia;  and,  as  in  all  cases  where  it  was  proposed  to  visit  private 
works,  a  letter  was  addressed  to  Mr.  Kfnpp,  through  his  agent  in 
London,  requesting  the  necessary  permission. 

The  ])erraission  was  refused.  The  correspondence  relating  to  this  sub- 
ject will  be  found  in  the  files  attached  to  the  record  of  proceedings  and 
in  Appendices  O,  P,  Q,  E,  S,  T,  U,  V,  of  this  report. 

From  the  above  statement  it  will  be  seen  that  the  Board  is  unable  to 
submit  any  information  founded  upon  personal  observation.  For  the 
general  ])urposes,  however,  of  this  report  the  following  statements  will 
be  appropriate: 

With  the  exception  of  the  small  gun  factory  at  Spandau,  near  Berlin, 
wiiere  a  limited  number  of  cannon  up  to  15  centimetres  and  some 
rifled  mortars  are  fabricated,  the  source  from  which  the  armaments 
of  Germany  are  sui)plied  is  the  establishment  of  Mr.  Fried.  Krupp. 
The  Government  has  no  control  over  the  works,  consequently  the  prin- 
cipal dependence  is  on  this  private  company.  Owing  to  the  great  en 
teri)rise  exhibited  in  the  management,  and  to  the  support  of  the  Gov- 
ernment, the  establishment  has,  for  many  years,  enjoyed  a  monopoly  of 
the  manufacture  of  cannon  for  Germany,  and  it  has  been  enabled  to 
furnish  gnus  to  many  other  powers,  notably  to  Russia. 

As  to  the  condition  of  the  steel  manufacture  as  relates  to  cannon,  it 
is  known  that  it  was  the  practice  to  cast  gun  ingots  exclusively  of  steel 
prepared  in  crucibles;  ingots  of  the  weight  of  80  tons  have  been  cast 
from  crucibles  more  than  12  years  ago.  The  Board  is  not  able  to  state 
whether  gun  ingots  are  now  cast  exclusively  from  crucibles  or  whether 
they  are  now  made  from  openhearth  furnaces. 

The  following  is  the  present  condition  of  the  German  artilleryi  taken 
from  oflicial  sources : 

fi-ceutinietre  pivot-cannon 

8.4-centimetre  field-gun SS.6 

^.7-ceuti  metre 50 

10.5-ceuti  metre 

lO.u-centimetre 3a 

10.7-ceiitinietre  pivot-cannon ,. 

12-centiinetre,  navy  and.  coast,  light ..•, % 

12-centimetre ,.    30 

15-ceutimetre  ]>ivot-cannon --.-••••  ...... 

15-centiniet.re  siege-gun ..-•..  ..!••. 

15  centimetre,  navy  and  coast % 

15-centimetre 39 

15-centimetre,  navy  and  coast .,,    % 

21-contimetre ••••••    39 

21-centiiiietre  mortar 

24-centimetre,  19  tons * 

24-contimetro,  21  tons , 

2()-centi  metre ...•• 

2?^-centi  metre ..•-• 

3().5-ceiitimetre,  light,  32  tons 

30.5-cpntimetro,  heavy 

30.5-CfntinH'tre,  43  tons 

30.5-ceutimetre,  navy  and  coast,  48  tons ..••• 

:V).5-ceiitimetre,  51  tons ••.,.. 

35.5-centimetre,  (iS  tons .., 

35.5centimetre,  76  tons 

40-cenlimetre,  72  tons ., 

40-centimetre,  97  tons 

40 -centimetre,  109  tons 


•  •  *«•! 
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The  power  of  the  Blrupp  gun  is  best  illustrated  by  the  reports  of 
firings  that  took  place  at  Meppen  in  1879  and  subsequently.  These 
reports  are  available  for  reference. 

The  material  used  in  the  construction  of  the  Krupp  guns  is  steel. 

The  system  of  construction  is  that  of  a  built-up  gun,  with  tube  and 
boopH.  In  the  larger  guns  of  latest  design  the  first  hoop  shrunk  on 
the  rear  of  the  tube  is  lengthened,  resembling  the  jacket  of  the  Vavas- 
fieur  design. 

The  fermeture  is  the  cylindro-prismatic  wedge,  modified  from  the  orig- 
inal invention  of  Mr.  Broadwell,  and  adopted  by  Mr.  Krupp.  The  gas- 
check  is  also  the  invention  of  Mr.  Broadwell  and  bears  his  name. 

The  Board  can  give  no  information  upon  the  subject  of  wire-construc- 
tion in  Germany. 

The  essential  point  to  be  observed  in  this  short  notice  is  that  the  main 
enpply  of  the  artillery  of  Germany  is  drawn  from  one  private  firm.  In 
this  respect  the  method  differs  from  that  followed  either  in  Eughmd  or 
in  France.  It  goes  without  saying  that  the  Government  pays  a  high 
price  for  the  manufactured  article. 


RUSSIA. 

SOUROES  FROM  WHICH  THE  ARMAMENT  OF  RUSSIA  IS  SUPPLIED. 

The  Government  of  Eussia  has  been  an  extensive  purchaser  of  can- 
non from  Mr.  Krupp,  at  Essen ;  but,  after  adopting  the  Krupp  gun  for 
its  armament,  it  proceeded  to  manufacture  on  that  system  for  its  own 
uses. 

The  course  pursued  to  produce  a  supply  from  home  manufacture  was 
that  of  joint  action  between  the  Government  and  a  private  firm.  The 
large  steel  works  of  Aboukhoff,  near  St.  Petersburg,  was  the  establish- 
ment with  which  the  Government  entered  into  partnership,  becoming 
the  owner  of  one-third  of  the  stock.  The  Government  is  represented  in 
the  board  of  directors,  the  works  are  in  the  hands  of  the  Minister  of 
Marine  and  Admiral  Kolokoltzoif  is  the  chief  administrator  or  superin- 
tendent. At  the  commencement  of  the  joint  action,  the  Government 
eontribnted  largely  to  increase  the  plant  by  providing  tools  suitable  for 
its  work,  and  very  substantial  aid  has  been  provided  from  time  to  time. 

The  substance  of  this  statement  was  collected  from  parties  with  whom 
intercourse  was  held,  who  did  not,  in  distinct  words,  condemn  the  prac- 
tice ander  which  the  Government  has  been  acting  since  it  commenced 
to  manufacture  its  own  guns,  but  they  evidently  held  the  idea  that  the 
condrion  of  affairs  would  be  much  improved  if  the  Government  had 
absolute  control  of  the  works.  In  order  to  achieve  this  object  it  was 
understood  that  the  Government  is  soon  to  acquire  such  additional 
stock  as  will  make  it  owner  of  about  two-thirds  of  the  whole.  When 
this  shall  be  accomplished  it  is  thought  that  the  Government  will  be 
able  to  produce  its  guns  at  less  expense  than  is  now  incurred. 

It  was  freely  admitted  that  the  material  produced  under  this  system 
of  joint  action  has  been  at  great  cost,  but  the  Government  has  recon- 
ciled itself  by  the  conviction  that  the  product  was  of  first-class  quality 
and  better  than  could  be  procured  from  other  sources  at  less  expense. 
The  ground  is  taken  that,  in  a  matter  so  impoitant  as  armament,  high 
price  is  not  to  be  considered  an  obstacle  to  the  possession  of  the  best  guns 
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that  can  be  produced,  and  the  aathorities  believe  they  have  attained 
this  object  in  their  manufacture. 

This  experience  of  the  Russian  Grovernment  in  its  joint  action  with 
the  Aboukhoff  Steel  Works  bears  directly  upon  one  of  the  most  impor- 
tant points  that  the  Board  is  required  to  consider,  viz,  "any  other 
method"  apart  from  a  Government  foundry,  pure  and  simple,  by  which 
cannon  can  be  provided ;  and  the  results  above  cited  demonstrate  that 
in  this  combination  in  Eussia,  as  in  that  between  the  English  Govern- 
ment and  the  Elswick  Ordnance  Company,  the  Government  must  always 
expect  to  bear  the  loss. 

The  acquisition  of  additional  stock  may  give  the  Government  such 
control  in  the  direction  of  the  business  of  the  works  as  to  smooth  the 
way  to  its  possession  of  the  whole.  This  seems  to  be  the  natural  con- 
clusion of  the  process  now  in  operation,  and  its  consummation  would  he 
a  declaration  of  the  practical  failure  of  the  plan  inaugurated  at  the  com- 
mencement. The  experience  of  joint  action  between  the  Government 
and  a  private  firm  in  Kussia  does  not  encourage  the  experiment  in  oar 
own  country. 

Nearly  the  entire  production  of  steel  for  cannon  is  distributed  be- 
tween the  Aboukhoff  Steel  Works  and  the  Kama,  near  Perm  (in  the  Ural 
Mountains),  but  the  product  of  the  former  is  the  more  considerable. 
Among  others,  the  Iznoskof  and  Alexandroff  private  ste^l  works  (both 
near  St.  Petersburg)  manufacture  projectiles,  and  as  the  Government 
diminishes  its  contracts  abroad  they  will  develop  their  plants  to  meet 
the  demands  for  gun  material. 

Ru8Mian  Art illery-Guii  Factory. — Although  the  amount  of 
field  artillery  and  siege  pie<;es  in  the  possession  of  the  Government  is 
very  large  the  work  of  manufacture  is  actively  progressing,  and  the 
Eussian  Artillery-Gun  Factory  in  St.  Petersburg  is  constantly  occu- 
pied in  the  construction  of  guns  up  to  and  including  the  8-inch  and  rifled 
mortars  of  9-inch  caliber.  This  factory  is  well  supplied  with  tools,  has 
a  capacity  to  turn  out  70  field  guns  per  month  and  is  rapidly  replacing 
the  older  models  on  hand ;  but  its  plant  is  not  equal  to  all  the  work  de- 
manded of  it.  The  deficiencies  are  supplemented  by  the  Aboakhoff 
Works. 

Aboukhoflri!¥orks. — ^The  Aboukhoff'  Works,  which  include  the 
manufacture  of  steel  on  a  large  scale  and  the  fabrication  of  cannon 
of  all  calibers,  both  for  the  army  and  the  navy,  are  situated  in  the  al- 
luvial basin  of  the  Neva  Kiver,  where  good  foundations  are  to  be  had 
only  at  great  expense.  The  excavation  for  the  50- ton  hammer  was  car- 
ried down  50  feet  before  moderately  hard  bottom  (gravel)  was  reacdied* 
This  cause  has  added  largely  to  the  general  cost  of  construction  of  the 
works. 

The  shops  are  extensive  and  numerous,  but  as  they  have  been  erected 
as  needed,  without  regard  to  an3'  general  plan,  they  furnish  no  gnide  for 
constructing  a  new  establishment.  The  largest  gun  shop  is  700  feet 
long  and  70  feet  wide,  with  the  tools  disposed  longitudinally.  The8eve^ 
ity  of  the  climate  has  rendered  it  necessary  to  seal  overhead  with  wood, 
and  from  this  cause  the  shop  is  not  so  well  lighted  as  is  usual  in  En- 
ro))e.  The  plant  is  of  good  quality  and  is  being  extensively  developed. 
In  the  foundry  advantage  has  been  taken  of  the  undulatioos  of  th6 
ground  to  place  the  forge  at  a  lower  level  than  the  furnaceSi  thus  con* 
veniently  providing  for  the  transportation  of  the  hot  ingots  by  railwaj 
direct  from  the  bottom  of  the  casting  pit  to  the  hammers.  The  capadtj 
for  casting  reaches  from  40  to  50  tons,  requiring  1,200  crucibles. 
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CONDITION  OF  STEEL  MANUFACTURE. 

There  can  be  no  question  as  to  the  character  of  the  ore  from  which 
the  metal  use<l  for  cannon  in  Russia  is  produced.  The  Russian  mines, 
from  which  much  of  it  is  obtained,  are  situated  in  the  Ural  Mountains, 
'On  the  bonier  of  Siberia.  The  ore  is  smelted  with  charcoal,  and  the 
iron  is  fully  equal  to  the  famed  iron  of  Sweden.  It  is  received  at  the 
Abonkhoff  Works  in  the  form  of  cast  and  wrought  iron.  Use  is  also 
made  of  the  best  Swedish  and  Spanish  iron. 

The  puddled  steel,  which  is  the  basis  of  the  Russian  gun-metal,  is 
prepared  at  Perm  and  at  the  Aboukhoff  Works.  The  steel  for  casting 
all  gun  tubes,  jackets  and  large  hoops,  is  prepared  in  crucibles.  A  por- 
tion of  the  magnetic  ore,  which  is  found  in  the  Ural,  is  one  of  the  ele- 
ments introduced  into  the  crucibles  and  is  said  to  have  a  beneficial 
effect  upon  the  mixture. 

Hoops  for  some  small  guns  are  made  of  Bessemer  steel,  the  charge 
being  selected  from  the  best  Ural  and  Swedish  ores.  The  Siemens- 
llartin  Process  is  restricted  to  the  manufacture  of  small  ingots,  being 
regarded  with  much  less  favor  than  crucible  castings. 

The  most  important  improvement  which  has  recently  been  introduced 
is  Bir  Joseph  Whitworth's  system  of  liquid  compression.  The  advan- 
tages of  this  press  have  been  alluded  to  in  a  former  part  of  this  report 
and  need  not  be  again  recited.  At  the  Aboukhoff  Works,  the  effect  of 
liquid  compression  is  considered  as  very  beneficial,  and  the  impression 
was  received  that  the  system  of  forging  by  the  press  would  also  have 
been  adopted  it  there  had  not  alreauy  been  established  at  the  works 
one  of  the  largest  and  most  expensive  hammers  in  the  world,  the  tup 
of  which  weighs  50  tons,  with  a  fall  of  12  feet. 

PRESENT  CONDITION  OF  RUSSIAN  ARTILLERY. 

BuAsia  has  adopted  the  Erupp  breech-loading  system  with  slight 
modifications  for  all  calibers,  but  a  few  guns  fitted  with  the  French  in- 
ten  upted  screw  were  noted.    Steel  alone  is  used  for  new  fabrications. 

The  heavy  ordnance  for  naval  and  sea-coast  defense  is  designed  to 
give  velocities  from  1,70()  to  1,800  feet;  but  experiments  to  gain  an  iu- 
<crease,  by  lengthening  the  bore,  are  in  progress.  The  following  are  the 
princi)>al  calibers: 

12 inch  40ton  guns,  20  calibers  long,  are  adapted  for  arming  the 
^* Peter  the  Great  ^  and  the  "PopoiT' — one,  30  calibers  in  length,  weigh- 
ing 50  tons,  and  burning  390  pounds  of  powder,  is  now  under  trial. 

11-inch  27  ton  guns,  22  calibers  long,  are  used  in  several  turret  ships 
and  in  sea-coast  batteries.    The  tube  requires  a  30-ton  ingot. 

There  are  also  many  naval  9-inch,  8  inch,  and  6  inch  guns  about  22 
calibers  long,  in  service;  but  the  models  will  soon  be  modified  by  in- 
4»'ea8ing  the  length.  For  land  fortresses  the  6inch  gun  is  the  prevail- 
ing ty|>e.  Most  siege  guns  on  hand  are  of  bronze,  but  a  new  steel  pat- 
tern will  be  adopted  for  future  fabrication. 

A  recent  acisident  gave  a  severe  test  to  the  system  of  construction 
adopted  for  Russian  artillery.  In  experimenting  with  gun-cotton  for 
Qtte  In  shells,  one  of  the  latter,  containing  40  pounds,  exploded  in  the 
-chamber  of  an  ]  1-inch  gun  when  the  charge  of  gunpowder  (128  pounds) 
was  fired.  The  rear  part  of  the  breech  was  blown  oft'  at  the  weak  point 
of  the  Kmpp  system.  The  trunnion  band  was  broken,  throwing  off 
a  fragment;  and  the  diameter  of  the  chamber  was  enlarg^  1  inch.    The 
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admirable  quality  of  the  metal,  and  the  good  adjustment  of  the  strength 
of  the  several  parts  is  evident  from  this  statement. 

In  testing  steel  no  value  is  attached  to  the  ultimate  breaking  stress 
or  percentage  of  elongation ;  and  the  computations  are  all  based  on  the 
elastic  limit  which  is  determined  by  noting  where  the  increasing  stresses 
and  elongations  cease  to  be  proportional.  This  must  never  occur  be- 
low 2,400  atmospheres  (16  tons  per  square  inch).  • 

Construction. — All  field  guns  are  of  steel,  and  are  mounted  on  a 
carriage  fitted  with  rubber  buffers  to  reduce  the  shock. 

The  special  novelty  of  the  Eussian  ordnance  is  a  thin  steel  lining  tube, 
designed  to  receive  the  wear  in  firing  and  to  be  renewed  when  needful, 
without  the  expense  and  difficulty  of  re-tubing.  This  system  is  adopted 
for  all  calibers  from  the  smallest  up  to  the  12-inch  gun,  inclusive.  The 
operation  of  inserting  one  of  these  lining  tubes  in  a  field  gun  wsu 
witnessed  at  Aboukhoff.  The  difierence  of  their  diameters  was  very 
small.  The  fitting  of  the  slightly  conical  surfaces  by  measurement  be- 
fore insertion  was  done  with  precision. 

When  ready  for  insertion  the  lining  tube  was  lubricated  and  intro- 
duced by  hand.  It  was  forced  by  hand  levers  until  the  end  was  nearly 
flush  with  the  breech  ;  hydraulic  power  then  applied  by  a  hand -pump 
was  gradually  increased  to  a  pressure  of  180  atmospheres,  although  no 
motion  was  apparent  after  it  had  reached  100  atmospheres.  The  rear 
end  of  the  lining  tube  forms  the  recess  for  the  Broadwell  ring. 

The  Eussian  officers  claim  that  these  tubes  can  be  renewed  in  the  field, 
and  cited  instances  of  two  9-inch  mortars,  weighing  5^  tons  each,  needed 
for  use  on  the  Danube  during  the  late  war.  Being  too  heavy  for  the 
available  means  of  transportation  they  were  forwarded  in  three'pieees^ 
a  tube,  a  breech-jacket,  and  a  muzzle-jacket.  The  two  latter  were 
screwed  together,  and  the  tube  was  inserted  by  a  jack  on  the  spot ;  both 
mortars  did  excellant  service. 

Sheets  of  recent  unpublished  experiments  were  exhibited,  showing  the 
locus  of  the  varying  pressure  in  the  bore  of  a  long  4.2-inch  gun.    These 
pressures  were  measured  by  Eodman  gauges  in  the  usual  way,  special 
care  being  taken  to  place  the  part  acted  upon  by  the  gas  nearly  flush 
with  the  bore.    The  results  thus  far  have  proved  quite  accordant  j 
very  interesting,  indicating  that  as  the  distance  from  the  bottom  of  i 
bore  increases  the  pressures  at  first  decrease  a  little,  and  then  rapuiij 
increase  to  a  maximum  at  a  point  slightly  in  rear  of  that  originally  oc- 
cupied by  the  front  band  of  the  projectile.    Here  the  pressure  is  nearly 
double  that  at  the  bottom  of  the  bore,  and  evidently  is  increased  by  tto 
reaction  from  the  shot  at  the  instant  of  taking  the  grooves.   This  investi- 
gation has  much  importance  in  connection  with  the  problem  of  the  best 
form  and  dimensions  for  the  powder  chamber.    The  experiments  areto 
be  continued  with  a  16-inch  80- ton  steel  gun  made  at  Abonkhoff  aiid 
fitted  for  this  purpose.    It  is  22  calibers  long  and  constructed  in  theiU- 
lowing  manner,  viz :  tube  in  one  piece ;  jacket  in  three  parts  extend 
to  muzzle;  four  layers  of  hoops  and  a  fifth  hoop  over  the  breech.    Ii 
pierced  at  various  points  to  receive  the  gauges. 

An  experimental  11-inch  47-ton  all  steel  gun,  35  calibers  long,  consiflt- 
ing  of  tube,  jacket  in  two  parts  extending  to  muzzle,  and  three  layers  Of 
tapering  hoops,  was  ready  for  trial. 

Rotating  Rings. — Projectiles  are  fitted  with  two  copper  banda, 
the  front  one  to  give  a  uniform  bearing  and  the  rear  to  take  the  rifliDg. 
Both  are  made  of  rods  hammered  into  place  by  hand,  becaose  IhiB  ii 
supposed  to  give  a  better  hold  than  can  be  had  by  machinery. 

The  experiments  with  Eussian  artillery  are  made  at  the  Polygon  at 
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Ochta,  near  St.  Petersburg.  The  grouuds  afford  a  range  of  abont  7 
miles,  and  the  establishment  of  the  navy  under  Admiral  Kouprianoff, 
and  of  the  army,  under  General  Erme,  are  side  by  side,  so  that  each 
service  can  always  witness  what  is  done  by  the  other.  A  12ineh  60  ton 
rifle,  an  11-inch  and  several  smaller  guns  were  in  position  at  our  visit. 

THE    UNITED    STATES. 

SOURCES  FROM  WHICH  THE  ARMAMENT  OP   THE   UNITED  STATES  IS 

SUPPLIED. 

Previous  to  and  during  the  civil  war  the  armaments  of  the  United 
States  were  supplied  from — 

The  Cold  Spring  Foundry,  West  Point,  N.  Y. 

The  South  Boston  Iron  Works,  Boston,  Mass. 

The  Fort  Pitt  Foundry,  Pittsburgh,  Pa. 

The  Beading  Iron  Works,  Reading,  Pa. 

The  Builders'  Iron  Foundry,  Providence,  R.  I. 

The  Phoenix  Iron  Company,  Phcenixville,  Pa. 

The  Ames  Manufacturing  Company,  Chicopee,  Mass. 

Since  the  termination  of  the  war  the  Fort  Pitt  Foundry  has  ceased 
to  exist.  The  South  Boston  Iron  Works  Company  has  manufactured 
a  few  experimental  guns,  and  with  the  West  Point  Foundry  has  executed 
some  small  orders  of  the  Government  in  the  conversion  of  cast  iron 
smooth-bores  into  rifle  guns  by  inserting  and  rifling  a  coiled  wrought- 
iron  tube. 

None  of  the  companies  mentioned  above  have  ever  made  steel  guns, 
and  virtually  the  United  States  is  destitute  of  a  source  from  which  such 
an  armament  as  the  age  demands  can  be  supplied. 

CONDITION  OF  STEEL  MANUFACTUBE. 

With  a  view  to  such  experiments  as  their  appropriations  would  justify, 
the  Ordnance  Bureaus  of  the  War  and  Navy  De[>artments  have  from 
time  to  time  addressed  the  steel  manufacturers  of  the  country  on  the 
snliject  of  furnishing  steel  for  cannon,  but  thus  far  have  met  with  only 
a  partial  success. 

The  reasons  for  this  will  be  noticed  farther  on  in  this  report,  but  the 
Ihctis  here  stated  to  emphasize  the  conclusion  that  the  immense  steel 
works  of  the  United  States,  from  lack  of  demand  for  this  S|>ecial  mate- 
rial, have  not  the  necessary  plant  for  forging,  and  are  in  no  condition  at 
present  to  manufacture  steel  for  cannon  in  such  quantities  and  in  such 
are  essential  for  a  suitable  armament  for  the  country. 

CONDITION  OF  THE  ABTILLEBY  OF  THE  UNITED  STATES. 

To  recite  under  this  heading  the  present  armament  of  the  country  is 
QDoeeessary.  Before  the  introduction  of  rifled  cannon  and  the  use  of 
steel  as  the  material  for  their  construction,  the  United  States  boasted 
of  her  Dahlgren  and  Bodman  cast-iron  guns,  which  were  the  models 
tor  imitation  and  the  standards  for  comparison  of  all  nations. 

Wbfle  the  rest  of  the  world  has  advance<l  with  the  progress  of  the 
age,  the  artillery  of  the  United  States  has  made  no  step  forwards.  Its 
present  oondition  of  inferiority  is  only  the  natural  result  of  such  want 
efaetkm. 
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COST  OF  PLANT  FOR  THE  MANUFACTURE  OF  GUNS. 

From  information  gained  in  its  investigations  and  from  consaltation 
with  the  managers  of  those  large  establishments  abroad  where  gun 
tools  are  made,  the  Board  submits  the  following  estimates. 

As  it  will  recommend  that  *'  for  the  manufacture  of  heavy  ordnance 
adapted  to  modern  warfare,"  the  steel  should  be  produced  by  private 
companies  and  the  guns  fabricated  in  Government  shops^  these  estimates 
will  be  made  under  three  heads,  viz : 

Machines  and  tools  for  steel  plant. 

Machines  and  tools  for  gun  factory. 

Buildings. 

niACHI]¥ES  A]VD  TOOLS  FOR  STEEL  PLAIVT. 

On  the  matter  of  plant  for  casting  and  forging  the  Board  obtained 
information  chiefly  from  Sir  Joseph  Whitworth  &  Co.,  of  Manchester, 
and  from  Messrs.  Taunett,  Walker  &  Co.,  of  Leeds,  England. 

The  following  is  an  approximate  cost  of  plant  for  casting  and  forging 
ingots  up  to  100  tons,  submitted  by  Tannett,  Walker  &  Co. : 

Sixteen  groupH  (4  each)  gas  producers. 

Ten  12-tou  Siemens  furnaces. 

Two  large  reheating  furnaces. 

Five  24- ton  hydraulic  center-existing  cranes. 

Six  5-ton  ingot  cranes. 

Two  170-ton  and  two  30- ton  power  traveling  cranes,  r>0  feet  span,  with  engines. 

Two  24  feet  by  19  feet  hydraulic  accuniniulators. 

Two  pairs  pumping  engines;  either  18  inches  by  24  inches  (single),  or  15  inebet  bj 

2d  inches  by  24  inches  (compound). 
One  overhead  tank. 
Pipes  for  above  hydraulic  cranes. 
One  3,000-ton  hydraulic  press. 
One  pair  pumping  engines  for  working  press. 
Total  cost,  excluHive  of  buildings,  about  $300,000. 

This  estimate  does  not  include  tools  for  rough  boring  or  taming,  nor 
appliances  for  tempering. 

The  additional  cost  of  these  tools  and  appliances  should  be  added  ai 
forming  part  of  the  expenses  properly  belonging  to  the  foundry.  Af 
will  appear  hereafter,  the  cost  of  a  complete  ))laut  for  rough  boring  and 
turning,  including  all  guns  up  to  100  tons,  will  be  about  $210,000;  the 
tempering  pit,  furnaces,  &c.,  will  cost  about  $50,0(K);  which,  exdosive 
of  buildings,  would,  upon  the  estimate  of  Tannett,  Walker  &  Co.,  make 
the  total  cost  of  a  plant  capable  of  casting,  forging,  rough-boring,  roagi 
turning  and  tempering  the  i)arts  of  guns  up  to  100  tons,  about  $500,0M. 

The  following  is  an  estimate  from  another  source,  for  a  100-ton  iugoi 
steel  plant,  confined  exclusively  to  the  process  of  casting: 

Eight  irnton  Siemens  furnaces,  with  platform  and  prodacers  complete. 

Two  ordinary  travelers  for  ingot-pit. 

Eight  15-t<m  ladles. 

Railway  motal  and  laying. 

Hydraulic  cranes. 

Cost,  exclusive  of  buildings,  about  $215,000. 

The  following  is  an  approximate  price  of  a  plant  for  casting  and  fixg- 
ing  72-ton  ingots : 

Ten  groups  (4  each)  gas  producers. 

Six  r2-ton  Siemens  furnaces. 

Two  large  reheating  furnaces. 

Three  24-ton  hydraulic  center-casting  cranes. 
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Pipes  for  hydranlio  cranee. 

Foor  5-toQ  ingot  craDes. 

Two  100- ton  and  two  ;{0-ton  power  traveling  cranes,  50  feet  span,  with  engines. 

Two  18  ftdet  by  19  feet  hydraulic  accumulators. 

Two  pairs  pnroping  engines,  either  18  inches  by  24  inches  (single),  or  15  inches  by 

S8  inches  hv  iM  inches  (compound). 
One  overhead  tank. 
One  3,000-ton  hydraulic  press. 
One  pair  pumping  engines  for  working  press. 
Cost,  exclusive  of  bufldings,  about  f205,000. 

The  followiog  is  an  estimate  submitted  by  Sir  Joseph  Whitworth  for 
ft  plant  for  casting  60-ton  ingots : 

Three  20- ton  melting  furnaces,  including  all  steel  and  iron  work,  all  silica  and  fire- 
bricks, valves,  levers,  stages,  ladles,  apparatus  for  making  clay  used  in  the  moulds 
mod  ladles,  the  iron  work  and  all  fire-bricks  for  gas  producers,  a  competeut  man  to 
•aperintend  erection,  but  exclasive  of  all  common  bricks,  brick -setting,  excavating, 
Ao.,  170,000. 

This  plant,  if  supplied  with  a  sufficient  number  of  reheating  furnaces 
ftnd  kept  in  full  work,  would  be  capable  of  turning  out  150  to  200  tons 
of  large  gun  material  per  week. 

The  following  are  estimates  submitted  by  Sir  Joseph  Whitworth  for 
forging  presses : 

A  34-inch  hydraulic  forging  press  complete  with  it-s  engines,  pumps,  boilers,  two 
hydraulic  traveling  cranes,  two  re-heating  furnaces  with  hydraulic  apparatus  for  rais- 
ing the  doors.  An  assortment  of  steel  chucks,  mandrels,  draw-bars,  porter- bars,  swage 
and  f>ther  blocks  for  enlarging  and  reducing  hoops,  &c.,  apparatus  for  withdrawing 
mandrels,  d^c,  $200,000. 

A  24-inch  hydraulic  forging  press,  complete  in  all  details,  as  in  the  case  of  the  large 
•oe  already  cited,  will  cost  about  $140,000. 

The  forging  press,  though  not  a  new  idea,  has  been  but  little  used ; 
in  fact,  to  this  time,  it  has  been  adopted  in  but  one  large  establishment 
in  the  world ;  consequently  its  manufacture  is  costly.  Its  general  adop- 
tion is  now  a  matter  of  certainty,  and  its  cost  will  no  doubt  be  reduced ; 
hence,  it  is  probable  that  a  3G-inch  forging  press  with  cranes,  engines. 
Damps,  accumulators,  &c.,  exclusive  of  buildings,  may  be  obtained  for 
$150,000. 

If  the  system  of  liquid  compression  should  be  adopted,  the  additional 
eost  of  a  hydraulic  casting  press,  complete,  including  steel  mould  boxes, 
overhead  hydraulic  traveling  cranes  to  lift  100  tons,  including  columns 
and  girders,  and  complete  in  every  respect,  except  masonry  and  brick- 
worky  would  be  $175,000. 

The  following  is  an  estimate  of  the  cost  of  tools  for  rough  boring  and 
tamiog  the  parts  of  guns  for  all  calibers  up  to  16  inches: 

One  roagh-turuing  lathe  for  tubes  aud  jackets  up  to  12-inch  caliber. 

Three  rough-l>oring  lathen  for  huiih*. 

One  rongh- turning  lathe  for  tiilM*8  and  jackets  up  to  16-inch  caliber. 

Two  rough-lM)ring  lathes  for  same. 

One  100-ton  power  traveling  crane. 

Ooe  M-tOD  power  traveling  crane. 

Tools  for  the  above,  including: 

AawMted  tools  for  rough-tuniing  lathes. 

Forged  caat-Bteel  boring  bars  with  head  and  steel  cutters  for  boring  tubes  out  of  the 
•olid. 

Forged  caat-steel  bars  for  boring  jackets. 

Sets  of  tools  for  each  of  the  hoop  and  trunnion  lathes,  and  for  the  slotting  ma- 
•hineo. 

Tlio  total  eost  will  be  about  1*^10,000. 

If  ft  complete  set  of  trepanning  tools  were  to  be  furnished  for  the 
work  of  rongh  boring,  the  additional  cost  will  be  about  $50,000.  The 
flnt  cost  of  Uiese  tools  is  very  great,  as  they  are  made  from  very  large 
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ingots  of  cast  steel,  oil  tempered,  which  have  to  be  bored  and  tamed 
almost  CDtirely  away. 

The  above  estimates  respond  to  the  call  of  the  act  of  Congress  so  &r 
as  relates  to  cost  of  a  steel  plant  for  the  manufacture  of  the  heaviest 
guns,  and  will  answer  some  of  the  inquiries  of,  and  serve  as  a  guide  for, 
those  of  our  steel  manufacturers  who  shall  undertake  to  siipply  the 
Government  with  the  required  material  for  mo^lern  aitillery. 

As  the  greater  includes  the  less,  it  may  be  taken  for  granted  that  no 
plant  for  smaller  work  can  equal  the  above  estimates.  The  scale  of 
diminution  in  proportion  to  the  weight  of  metal  and  capacity  of  cranes, 
presses,  &c.,  may  be  approximated,  and  the  following  list  of  weight  of 
forgings  required  for  diiferent  calibers  in  the  English  service  will  assist 
the  calculation : 

Particulars  of  forginga  for  Engliah  gun  tubes. 


Weight  and  caliber  of  gan. 


110  tons 

100  tons,  17  inches . 

80  tons,  16  inches.. 
03  tons,  13.5  inches 
43  tons,  12  inches.. 
26  tons,  10.2  inches 
18  tons,  0.2  inches 
11|  tons,  8  inches. . 
80  cwt.,  6  inches . . . 
88  cwt.,  50-poander 
82  cwt.,  4-poimder . 


Weight  of  ingot  cast. 


About  100  tons 

(  Breech  part,  27  tons. 
I  Muzzle  part,  15  tons 

21  tons 

35  tons 

27tons^ 

14  tons 

124  tons 

10|tons 

4^  tons 

2}  tons 

li  tons 


Weight  of  forging  Air 
tube. 


70  tons 

21  tons,  2  owt . . . 
12  tons.  Hi  owt 
17  tons,  7  cwt . . 
27  tons,  17  cwt . . 

21  tons , 

11  tons,  10  cwt. 
10  tons,  5  owt.. 

8  tons 

3  tons,  12icwt. 
1  ton,  18|cwt.. 
Iton,  2iowt.... 


I 


Hodd. 


Kew. 
Old. 

Old. 

Kew. 
Kew. 
Kew. 
Kew. 
Kew. 


The  forging  for  the  100-ton  gun  cited  above  is  that  which  was  sup- 
plied for  the  Armstrong  gun  furnished  the  Italian  Government,  the  tate 
for  which  was  made  in  two  parts.  That  for  the  110-ton  gun  now  to  be 
made  for  the  English  Government  will  be  in  one  forging. 

If  the  cost  per  ton  be  fixed  for  the  smaller  guns,  and  an  increasing 
ratio  be  established  per  ton  as  the  caliber  increases,  the  approximatt 
cost  of  the  forgings  for  guns  of  like  pattern  can  be  determined. 

From  an  inspection  of  the  table  given  above  it  will  be  seen  that  it  it 
within  the  resources  of  many  of  our  own  steel  works  to  supply  castiogi 
for  a  large  number  of  the  dififerent  calibers.  These  works,  howevef, 
are  deficient  in  forging  apparatus. 

In  the  above  estimates  the  cost  of  a  steam  hammer  is  not  given,  as  the 
Board  unanimously  ap])roves  the  a<lo])tion  of  the  press ;  but  it  will  be 
pertinent  to  add  that,  in  order  to  produce  a  given  amount  of  work,  the 
hammer  is  the  more  expensive  tool. 

niACHIIVES  AIVD  TOOE.S  FOR  GVN  FACTORT. 

On  the  matter  ot  plant  for  gun  factory  the  Board  obtained  informa- 
tion from  the  principal  gun  factories  of  England,  France,  and  Bnssi% 
where  machines  and  tools  are  in  operation,  and  from  the  largest  estab- 
lishments where  such  tools  are  made,  but  chiefly  from  Messrs.  Green- 
wood &  Batley,  of  Leeds,  Mr.  Hulze  &  Co.,  of  Manchester,  and  Messiii 
Varrell,  Elwell  &  Middleton,  of  Paris. 

In  considering  this  part  of  tbe  subject  it  was  decided  that  there  weie 
three  classes  into  which  guns  could  be  advantageously  divided  in  inf- 
erence to  tools  suitable  for  their  fabrication,  viz: 

(I.)  Guns  of  6-inch  and  all  below  that  caliber. 

(II.)  Guns  from  G  inch  to  12-inch  caliber. 

(III.)  Guns  of  caliber  greater  than  12  inches. 
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It  was  necessary  to  adopt  a  tool  as  a  aDit  on  which  to  base  the  calca- 

ion  that  should  determine  the  number  of  tools  required  under  the 

ire  classes.    The  riding  machine  was  the  unit  adopted.    Tbe  object 

to  so  proportion  the  numbers  of  each  tool  as  to  keep  the  rifling  ma- 

constautly  employed. 

the  solution  of  this  problem  the  Board  has  had  the  advantage  of 
1  \  aole  assistance  of  the  firm  of  Greenwood  &  Bat  ey,  of  Leeds,  Eng- 
ly  whose  tools  were  seen  in  all  the  large  gun  factories  visited  in 
ope.  They  have  spent  much  time  and  incurred  much  expense  in  pro- 
Viamg  plans  and  estimates,  and  have  communicated  most  valuable  con- 
Itdeutial  information.  The  following  estimates,  stated  in  a  general  way, 
are  the  results,  and  the  Board  is  confident  of  the  essential  accuracy. 

(I.)  Cost  op  Gun  Factory  Plant  up  to  6-inch  Caliber. 

This  plant  does  not  include  rough  boring  and  turning  lathes  for  tubes 
jackets,  and  hoops ;  these  parts  are  supx)osed  to  be  supplied  ready  for 
flnishing.    It  includes: 

Two  finish  taming  lathes. 

Three  finish  horiue  lathes. 

One  lathe  to  charober,  cut  breech-screws,  &,o. 

One  rifling  machine. 

One  milling  and  drilling  machine. 

One  10- ton  power  traveling  crane. 

Tools  for  above,  including — 

A  set  of  turning  tools  for  each  finish  turning  lathe. 

One  boring  bar  with  head  and  cast-steel  tools  fur  boring  lathes. 

One  chambering  bar  with  cutting  tools. 

One  steel  bar  and  cutting  tools  for  screw-cutting  and  shaping  out  spaces. 

One  hollow  rifling  bar  with  cutter,  adjustment,  aud  cutting  tools. 

Ifilllng  cutters  and  mortise  drills  for  milling  and  drilling  machines. 

Tlie  toUl  cost  wiU  be  about  $.50,000. 

This  plant  is  capable  of  producing  one  6-inch  gun  per  week,  or  a  pro- 
portioiiaily  larger  number  of  smaller  calibers. 

(IL)  CJosT  OP  Gun  Factory  Plant  up  to  12-inoh  Caliber. 

This  plant  does  not  include  rough  boring  and  turning ;  the  parts  are 
•apposed  to  be  supplied  ready  for  finishing.    It  includes: 

One  finish  tnming  lathe. 

Three  finish  boring,  tnming,  and  chambering  lathes. 

One  machine  to  cut  breech-screw,  Sec. 

One  riding  machine. 

One  milling  and  drilling  machine. 

Four  combined  boring  and  turning  face  lathes  for  hoops. 

One  combined  boring  and  turning  face  lathe  for  trunnion  hoops. 

One  combined  boring  and  turning  lathe  for  trunnions. 

One  slotting  machine  for  trunnion  hoops. 

One  40-ton  power  traveling  crane. 

Tools  for  the  above,  including — 

Cast-iron  tul)es  with  hU^\  head  and  cutter  for  finish  boring  tubes. 

Cast-iron  tnlie  with  steel  head  and  cutters  for  finish  boring  jackets. 

One  ehambering  bar. 

Fiftj  assorted  turning  tools  for  finish  turning  lathes  and  machine  for  cutting  breeeh 
•erew  and  spaces. 

CiBt-iron  nollow  rifling  bar  with  cutter  head,  adjustments,  steel  tube  for  actuating 
tool,  and  cutting  tools. 

Four  milling  cutters  and  mortise  drills  for  milling  and  drilling  machine. 

The  total  cost  wiU  be  about  $150,000. 

This  plant  is  capable  of  pnKlucing  one  12-inch  gun  every  three  weeks, 
or  a  proportionally  larger  namber  of  smaller  calibers. 
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(III.)  Cost  of  Gun  Factory  Plant  up  to  16-inch  Galibeb. 

This  plant  does  not  include  rou^h  boring  and  turning ;  the  parts  are 
supposed  to  be  Supplied  ready  for  finishing.    It  includes : 

m 

Two  finish  turning  lathes. 

Three  finish  horiug,  turning,  and  chambering  lathes. 

One  machine  to  cut  breech-screw,  «&c. 

One  rifling  machine. 

One  milling  and  drilling  machine. 

Four  combined  boring  and  turning  face  lathes  for  hoops. 

Four  combined  boring  and  turning  face  lathes  for  trunnion  Jioops. 

One  combined  boring  and  and  turning  laihe  for  trunuiona. 

One  slotting  machine  for  trunnion  hoops. 

One  100-ton  power  traveling  crane. 

Tools  for  the  above,  including — 

Two  cast-iron  tubes  with  steel  boring  head  and  catters  for  finish  boring  tubes.. 

One  cast-iron  tube  with  steel  boring  head  and  cutters  for  finish  boring  jacketa. 

One  steel  chambering  bar. 

Fifty  assorted  turning  tools  for  finish  turning  lathes  and  machine  forcntting  breech- 
screw  and  s])ace8. 

One  cast-iron  hollow  rifling  bar  with  cutter  head,  adjustments,  stoel  tube  for  acta- 
ating  tool,  and  cutting  tools. 

Four  milling  cutti'rs  and  mortise  drills  for  the  milling  and  drilling  machines. 

The  total  cost  will  be  about  $;}r>0,000. 

This  plant  will  produce  one  16-inch  gun  per  month,  or  a  proportioa- 
ally  larger  number  of  smaller  calibers.  In  the  room  allotted  to  shrink- 
ing on  the  jiickets  and  hoops  there  will  be  required  an  additional  travel* 
lug  crane  capable  of  handling  guns  of  the  heavest  weight,  which  will 
cost  about  $17,500. 

From  these  estimates,  the  cost  of  equipping  a  gun  factory  capable  of 
producing  guns  from  the  lowest  caliber  up  to  16  inches  will  be  aboat 
$570,000. 

If  the  tools  mentioned  above  are  to  be  made  in  the  United  States, 
these  estimates  would  have  to  be  largely  increased,  because  there  has 
been  no  demand  to  especially  direct  the  attention  of  our  manufacturers 
to  them ;  from  this  want  of  experience  great  delay  and  expense  would 
result  in  the  preparation  of  plans,  specifications,  and  patterns. 

A  wise  policy  would  seem  to  demand  that  the  tools  required  in  this 
first  plant  should  be  purchased  from  those  parties  abroad  who  havehad 
the  most  valuable  experience  in  their  manufacture. 

Building's. — At  most  of  the  establishments  visited  by  the  Board, 
the  buildings  have  been  constructed  successively  to  meet  increasing  de- 
mands  for  space ;  and  they  therefore  do  not  exhibit  that  systematic  study 
which  naturally  would  be  demanded  in  planning  a  new  gun  factory. 
In  such  a  problem  the  first  step  would  be  to  decide  upon  the  tools  to  bu 
ordered,  and  their  most  convenient  arrangement,  and  then  the  architect 
would  be  able  to  design  the  most  suitable  buildings. 

As  the  Board  will  recommend  that  the  manufacture  of  the  metal  and 
the  fabrication  of  the  guns  shall  be  separately  considered,  and  that  the 
work  shall  be  done  at  different  localities,  it  has  regarded  the  proposi- 
tion of  detailed  plans  for  the  buildings  as  inexpedient,  not  only  be<^a6 
there  would  be  little  probability  of  their  final  adoption,  bat  also  because 
the  time  required  for  the  estimates  would  materially  delay  the  comple* 
tion  of  the  report.  The  subject,  therefore,  will  be  treated  in  a  geneni 
manner.  The  following  are  the  most  important  points  developed  by  ex- 
perience  in  Europe: 

1st.  Substantial  foundations. 

2d.  Strong  but  economical  superstructures,  secore  against  destnie* 
tion  by  fire. 
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8d.  Carefully  considered  lighting  arrangements. 

4th.  Dimensions  snited  to  the  most  convenient  use  of  the  tools,  bat 
which  avoid  waste  space  under  cover. 

Two  distinct  arrangements  are  in  use  abroad.  In  one,  best  illustrated 
by  the  new  shops  of  Sir  Joseph  Whitworth,  at  Manchester  (intended  for 
general  work),  all  the  operations  are  performed  under  a  single  roof,  a 
plan  which  has  the  merit  of  bringing  all  the  workmen  under  the  eye  of 
tiie  superintendent.  'The  building  has  ten  bays,  each  50  feet  wide,  and 
at  present  575  feet  long,  but  it  is  proposed  to  extend  this  length  200  feet. 
Six  bays  are  devoted  to  the  foundry  proper  where  the  steel  is  manufact- 
ured and  forged,  and  the  remaining  four  to  the  tools  used  in  fabricating 
the  finished  products.  A  gallery  25  feet  wide  extends  along  one  side 
of  the  building,  forming  a  second  story,  where  small  tools  are  made. 
Overhead  cranes  are  provided,  where  necessary,  to  run  the  whole  length 
of  a  bay,  and  the  larger  machines  are  disposed  longitudinally  under 
them.  The  height  of  the  run-ways  of  these  cranes  is  22J  feet  above  the 
floor.  Each  bay  is  covered  by  a  roof  of  50  feet  span  and  18  feet  rise. 
These  roofs  unite  in  valleys  8J  feet  above  the  run-ways,  to  afford  room 
for  the  cranes;  and  light  is  supplied  by  continuous  windows,  which  on 
the  south  side  form  the  middle  third,  and  on  the  north  side  the  lower 
two-thirds  of  the  roofs.  The  outer  walls  are  brick.  The  bays  are  sepa- 
rated by  rows  of  cast-iron  columns  capped  with  wrought-iron  trusses,  on 
which  rest  the  iron  roofs. 

These  magnificent  shops,  constructed  very  recently,  after  Sir  Joseph's 
long  experience  in  such  work,  cost  per  running  50  feet  of  each  bay: 

Iron  work  of  supports $1, 250 

Roof  plating,  glazing,  glass,  lead,  &c 2,000 

Floors,  plates,  &c 1, 190 

GootiDgeucies 560 

Total  per  square  50  feet,  about 5, 000 

Estimated  u])on  this  basis,  given  by  one  of  the  engineers,  the  total  cost 
must  have  been  at  least  $600,000. 

In  the  other  general  arrangement  of  shops  which  prevailed  at  most 
of  the  establishments  visited,  different  buildings  are  provided  for  differ- 
ent classes  of  work,  with  am])le  space  between  them  for  railway  tracks, 
storage  of  metal,  &c.  Ex])erience  seems  to  have  suggested  the  impor- 
tance of  the  following  points: 

The  Tun-wa^'s  of  the  large  cranes  should  be  supported  quite  inde- 
pendentl}'  of  the  buildings.  As  their  spans  vary  from  40  to  64  feet, 
generally  about  50  feet,  this  is  an  important  matter.  There  is  no  econ- 
omy in  constructing  the  walls  to  bear  strains  thrown  upon  them  by 
powerful  machinery.  The  true  function  of  the  building  is  simply  to 
cover  the  tools  against  the  weather. 

The  problem  of  reducing  the  cost  of  roof  trusses  is  an  im|>ortant  one. 
For  smaller  machines,  an  economical  and  convenient  arrangement  waa 
noted  at  the  army  establishment  at  Bourges.  The  building  was  about 
260  feet  long  and  150  feet  wide.  Advantage  was  taken  of  the  lesser 
height  required  for  this  class  of  work  to  disi)ense  with  roof  trusses  en- 
tirely. CasMron  columns,  about  17  or  18  feet  apart,  divided  the  whole 
interior  into  squares  and  furnished  supports  for  the  roof  at  so  many 
points  as  to  effect  this  object.  TLe  tools  were  disposed  across  the  shop, 
and  hand  cranes  overhead  and  medial  railway  tracks  for  cars  sup- 
plied every  facility  for  convenient  handling.  For  the  larger  tools,  how- 
ever, the  spans  are  necessarily  so  great  that  it  seems  exi>edient  to  in- 
their  width  so  as  to  dispose  the  machines  across  the  bays.    This 
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enables  tbe  arraDgement  to  be  very  compact,  and  enough  is  saved  in 
length  of  shop  to  compensate  for  wide  trusses.  Thus,  in  the  two  new 
shops  at  Euelle,  which  are  good  models,  the  spans  of  the  principal  roof 
trusses  are  about  50  feet  and  82  feet  respectively,  the  total  width  of 
the  buildings  being  extended  by  parallel  and  lower  roofs  to  98  feet  and 
130  feet. 

Eoof  lighting  of  gun-shops  is  general  throughout  Europe.  Some- 
times, as  in  Sir  Joseph  Whitworth's  establishment,  the  ridge-pole  is 
placed  centrally  between  bearings,  and  one- third  of  the  south  and  two- 
thirds  of  the  north  surface  is  glazed.  At  other  places,  as  at  the  shop 
at  Bourges  jiist  described,  the  ridgepole  is  nearer  the  north  side^  and 
the  short  and  steep  side  of  the  roof  only  is  glazed.  Another  plan  is  the 
common  device  of  a  ventilator  cap  over  the  ridge-pole,  with  vertical 
lighting.  As  a  rule  all  available  space  at  the  sides  and  ends  of  the 
buildings  are  given  up  to  windows.  Ko  gun-shops  of  more  than  one 
story  were  noted. 

The  Board  would  recommend  the  erection  of  fire-proof  structures  of 
a  single  story,  designed  solely  to  cover  and  protect  the  tools.  Their 
style  of  architecture  should  be  neat,  but  not  extravagant ;  convenience 
of  arrangements  and  facilities  for  lighting  should  receive  careful  stady. 
It  is  believed  that  the  cost  of  such  buildings  as  are  required  can  be 
safely  estimated  at  $5,000  per  square  of  50  feet. 


GENERAL    SUMMARY. 

The  foregoing  presents  the  chief  points  of  information  that  have  been 
gained  by  tbe  investigations  of  the  Board. 

As  examples  of  a  practical  partnership  between  a  Government  and  a 
private  company  in  working  towards  a  national  object  the  experiences 
in  England  and'  in  Eussia  are  very  instructive,  and  warn  against  tbe 
adoption  of  such  a  system.  In  England,  the  Government,  in  addition 
to  paying,  during  several  years,  very  high  prices  for  articles  delivered| 
was  forced  to  ])ay  £65,000  to  close  an  agreement ;  while  the  company, 
besides  the  profits  on  manufacture,  came  into  possession  of  a  complete 
working  plant  at  a  mere  nominal  valuation. 

In  Eussia  the  Government  finds  itself  involved  with  a  stock  com- 
pany, paying  excessive  prices  for  what  it  receives,  and  discovers  no  wbj 
of  relief  except  by  buying  up  shares  and  operating  the  estabUshment 
as  a  Government  foundry. 

As  an  example  of  depending  almost  entirely  on  private  works  Ctor- 
many  is  a  perfect  instance.  The  works  of  Mr.  Krupp  are  practically 
the  sole  source  of  supply  of  the  German  artillery.  In  such  a  case  the 
Government  must  be  the  slave  of  the  corporation,  and  subject  to  its 
whims,  caprices,  and  conveniences.  It  needs  no  argument  to  show  the 
dependent  condition  of  the  Government  under  such  a  rule:  it  might 
prove  a  source  of  the  greatest  embarrassment.  The  Board  is  well  in- 
formed tbat  some  ten  or  eleven  years  ago  the  artillery  officers  were  very 
restive  under  this  load,  and  were  making  strenuous  efforts  to  be  relieved 
from  it,  but  without  success.  It  is  hardly  to  be  supposed  that  time  has 
quieted  the  feeling  of  dissatisfaction. 

As  an  example  of  depending  alone  on  Government  works  France  was 
a  perfect  instance  before  the  Franco-German  war.  During  the  period  re- 
ferred to  the  Government  foundries  were  the  sole  source  of  supply  of  the 
armamentof  thecountry ;  theofficerscharged  with  the  work  formedacloee 
corporation ;  their  action  was  never  expos^  to  the  public ; 
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never  sabjected  to  criticism;  the  ingenuity  and  inventive  talent  of  the 
country  were  ifjnored  and  resisted,  and  no  precaution  was  thought  nec- 
essary to  provide  a  supply  in  case  of  need  of  rearmament.  The  result 
is  well  known;  a  great  crisis  came;  the  Government  works  were  inad- 
equate to  meet  the  additional  demands  made  upon  tbem,  and  the  patri- 
otic efforts  of  private  establishments  were  inadequate  to  produce  all  the 
material  that  was  needed.  How  entirely  France  has  now  altered  her  sys- 
tem is  shown  in  a  previous  part  of  this  report;  her  present  practice  is 
theoretically  perfect,  and  it  has  proved  to  be  practically  efficient.  Her 
Governmentestablishmentsarestill  retained,  butas  gun  fa<!tori€8  simply, 
in  which  the  parts  are  machined  and  assembled,  but  for  foundry  work 
she  depends  upon  the  private  industries  of  the  country,  and  many  of 
these  works  have  found  it  to  their  profit  to  establish  gun  fiictories  which 
su])plement  the  Government  factories  to  a  great  extent. 

The  conclusions  of  the  Board  on  this  subject  accord  with  the  plain 
teachings  of  these  historical  instances.  It  accepts  the  system  now  pur- 
sued in  France  as  the  proper  standard  for  imitation,  and  recommends 
that  in  inaugurating  the  manufacture  of  war  material  in  our  own  coun- 
try a  conformity  as  close  as  circumstances  will  admit  to  the  plans  which 
have  prove<l  so  successful  in  France  should  be  observed. 

Having  reached  this  conclusion,  the  Board  is  now  pi*epared  to  dis- 
pose of  the  propositions  into  which,  as  stated  on  the  seventh  page  of  this 
report,  the  second  interrogatory  in  the  act  of  Congress  was  divided. 
The  first  proposition  was  thus  presented,  viz: 

That  the  Government  should  supplement  the  plants  of  some  of  the  steel  workers  of 
the  country  with  such  additional  tools  and  implements  as  would  enable  them  to  turn 
out  finished  steel  cannon. 

The  adoption  of  this  proposition  would  involve  the  Government  in 
the  embarrassments  which  now  exist  in  Eussia,  and  which  we  have 
seen  were  so  costly  to  the  English  Government  in  its  partnership  with 
the  Elswick  Ordnance  Company. 

The  Board  does  not  approve  of  such  joint  action. 

The  second  proposition  was  thus  presented,  viz: 

That  the  Government  should  give  contracts  of  sufficient  magnitude  to  enable  the 
steel  workers  of  the  country  to  supply  the  finished  guns  without  its  direct  aid. 

This  proposition,  if  adopted  without  any  qualification,  would  make 
the  Government  dependent  entirely  upon  the  private  industries  of  the 
country,  which  might  combine  to  the  detriment  of  the  public  service. 
The  Government  would  have  no  guard  against  extortion  and  would  be 
powerless  against  a  combination.  An  actual  instance  of  such  a  combi- 
nation is  cited  in  a  previous  portion  of  this  report  as  having  taken  phice 
in  France,  but  the  independent  position  of  the  Government  made  the 
effort  futile. 

The  Board  does  not  approve  of  this  proposition  taken  by  itself. 

The  thinl  proposition  was  thus  presented,  viz : 

That  the  Government  should  establish  on  its  own  territory  a  plant  for  the  fabrica- 
tion of  cannon,  and  should  contract  with  privati*  parties  to  such  amounts  as  would 
eoable  them  to  supply  from  the  private  industries  of  the  country  the  forged  and  tern- 
pared  material. 

This  proposition  is  approved  by  the  Board  and  is  regsirded  as  the  foan- 
dalion  uponwhich  our  system  of  manufacture  should  be  built  up.  If 
this  be  done,  and  the  Government  made  secure  by  the  possession  of 
works  of  its  own,  there  is  every  reason  to  <adopt  in  addition  the  idea  em- 
bodied in  the  second  proposition  in  order  to  supplement  the  Government 
establishments. 
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A  State,  with  any  preteusions  to  military  power,  shoald  provide  itself 
with  factory  facilities  on  a  sufficient  scale  to  perform  the  work  of  estab- 
lishing standards;  making  experimental  guns  and  fabricating  cannon 
on  a  moderate  scale;  but  it  is  not  considered  judicious  to  concentrate 
in  the  Government  establishments  all  the  work  of  fabrication  or  to  in- 
clude within  their  operations  the  preparation  of  such  material  as  can  be 
provided  by  the  private  industries  of  the  country.  In  the  case  under 
consideration  the  purchase  of  the  steel  required  for  cannon  will  stimu- 
late our  own  manufacturers  and  interest  them  in  the  operations  of  the 
Government. 

The  Board  is  thus  led  to  the  conclusion  that  it  is  not  advisable  to 
embark  in  the  establishment  of  a  gun  foundry,  properly  so  called,  but 
that  it  is  more  judicious  to  establish  gun  factories,  and  to  purchase  the 
material  from  our  manufacturers. 

At  present  the  steel  manufacturers  of  our  country  are  not  prepared 
to  produce  the  material  required  for  the  larger  calibers^  and  the  im- 
portant question  arises,  what  means  shall  be  adopted  to  induce  them 
to  study  the  subject  and  embark  in  the  manufacture  on  a  large  scale. 
They  cannot  be  expected  to  do  this  at  a  sacrifice  of  their  own  interests. 
This  object  can  only  be  achieved  by  holding  out  a  fair  prospect  of  ulti- 
mate remuneration  for  the  expenditures  necessary  to  undertake  the 
work,  and  this  cau  only  be  done  by  the  action  of  Congress. 

If,  then,  Congress,  shall  conclude  to  arm  the  country  it  will  be  neces- 
sary that  a  sum  of  money  shall  be  fixed  as  a  permanent  yearly  appro- 
priation to  be  expended  for  this  purpose,  the  amount  to  be  assigned 
proportionally  between  the  War  and  Navy  Departments.  With  such 
a  guarantee  against  loss  the  Board  is  satisfied  that  the  required  ma- 
terial for  cannon  will  be  forthcoming  from  our  own  steel  works. 

It  would  not  be  necessary  for  the  Government  to  be  associated  with 
a  large  number  of  firms  for  the  supply  of  its  material,  for  it  is  probable 
that  the  private  establishments  that  would  take  up  the  subject  would 
only  be  those  with  large  available  funds  which  they  would  be  willing 
to  put  into  a  special  plant,  and  for  remuneration  on  which  they  would 
be  willing  to  wait  a  reasonable  time.  The  permanent  appropriation 
would  give  them  surety  of  ultimate  profiti.  the  only  condition  being  suo- 
cess  in  providing  the  material  that  would  be  indicated  in  their  contracts. 
From  personal  intercourse  with  some  of  the  leading  manufacturers  the 
Board  is  led  to  believe  that  the  plan  will  have  the  effect  of  guiding  the 
private  industries  of  the  country  to  the  aid  of  the  Government  in  de- 
veloping this  work  of  national  importance.* 

It  may  be  added  that  although  the  manufacture  of  armor  platen  for 
ships  and  fortifications  was  not  referred  to  this  Board  for  investigatioOi 
the  erection  of  plant  for  providing  modern  cannon  would  go  far  towards 
reducing  the  outlay  requisite  to  enable  our  great  steel  manufactorers  to 
meet  another  pressing  want  of  the  Government. 

The  chief  exi)en8e  to  be  considered  by  private  parties  is  that  of  the 
forge,  but  by  the  substitution  of  the  hydraulic  press  for  the  hammer 
economy  will  be  consulted  and  better  results  obtained.  The  Board  is 
unanimous  in  approving  the  use  of  the  press  for  all  forging  purposes; 
and  recommends  it  to  all  who  may  embark  u\  the  manufacture  of  gon 
metal  for  the  Government. 


*ThiH  conclusion  ia  fully  sustained  by  letters.  Appendices  H,  J,  and  by  a  eommuni* 
•»tioo  received  from  the  Cambria  Iron  Company  on  February  8,  It^,  after  the  eom- 
pletion  of  tbis  report.     It  is  marked  Appendix  N. 
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In  oonclasiou  the  Board  submits  its  replies  to  the  three  interrogatories 
eontaiued  in  the  act  of  Congress : 

(1.)  Which  of  the  uavy-yardH  or  arsenals  owned  by  the  GovcTDment  has  the  best 
location,  and  is  best  adapted  for  the  establishmcDt  of  a  GovemDient  foundry? 

The  Board  does  not  recommend  the  establishment  of  a  Government 
foundry,  properly  so  called,  which  shall  provide  for  the  manufacture  ol 
steel  and  the  fabrication  of  cannon.  It  considers  that  everv  inducement 
should  be  offered  to  attract  the  private  industries  of  the  country  to  the 
aid  of  the  Government  in  providing  ordnance  for  the  Army  and  Navy, 
and  that  the  steel  manufacturers  should  be  called  upon  to  provide  the 
material. 

The  Board  recommends  the  establishment  of  two  gun  factories  under 
the  control  of  the  Government  and  selects  the^ — 

Watervliet  Arsenal^  West  Troy,  N,  Y.,  as  the  site  for  the  Army,  and  the 

Washington  navy  yard,  District  of  Columbia,  as  the  site  for  the  Navy, 

The  Board  is  unanimous  in  recommending  that  the  Army  and  the 
Vayy  should  be  provided  with  separate  establishments.  This  has  al- 
ways been  the  custom  in  France,  producing  good  results;  the  reverse 
has  been  the  practice  in  England,  producing  bad  results.  Dissatisfac- 
tion from  this  cause  has  existed  lor  many  years  in  the  English  Navy, 
and  the  Admiralty  has  recently  brought  about  a  revolution  in  the  system 
so  far  as  the  su])ply  of  gun-carriages  is  concerned,  by  obtaining  from 
Parliament  a  separate  and  distinct  appropriation  with  which  it  is  pro- 
viding the  English  Navy  with  the  Vavasseur  gun-carriage  in  opposition 
to  the  will  of  Woolwich. 

In  the  administration  of  the  War  and  Navy  Departments  of  the  United 
States,  each  service  has  charge  and  direction  of  its  own  distinct  system 
of  artillery ;  hence  if  but  one  gun  factory  be  provided,  its  control  must 
be  placed  in  the  hands  of  a  mixed  commission.  This  must  lead  to  con- 
flict of  authority  and  to  embarrassments  of  all  kinds,  in  which  the  heads 
of  Departments  must  necessarily  become  involved.  A  close  scrutiny  oi 
the  practical  difficulties  that  would  arise  in  conducting  the  affairs  of  a 
gun  factory  in  such  mixed  interests  develops  obstacles  that  would  be 
insuperable  even  with  the  most  harmonious  intent. 

In  the  selection  of  the  sites  mentioned,  it  is  not  intended  to  convey 
the  idea  that  they  are  regarded  as  in  every  way  ada])ted  for  the  pur- 
pose, but,  as  the  scope  for  choice  is  limited,  they  are  considered  the  most 
advantageous.  The  Board  does  not  recommend  the  purchase  of  new 
sites,  as  this  would  o])en  so  wide  a  field  for  selection  as  to  embarrass  the 
question  by  arousing  local  interests  throughout  the  country. 

(2.^  What  other  method  if  any  (apart  from  the  establishment  of  a  Government 
Ibondry),  shonld  be  adopted  for  the  manufacture  of  heavy  ordnance  adapted  to  modem 
warfare,  for  the  ase  of  the  Army  and  Navy  of  the  United  States? 

With  Government  z\\i\  factories  established  for  both  the  Army  and  the 
Kavy,  there  will  be  still  needed  the  hearty  co-operation  of  the  private 
indostries  of  the  countr3\  This  cannot  be  aroused  unless  there  is  held 
oat  to  them  a  fair  prospect  of  remuneration.    The  Board  does  not  ap- 

Sioye  of  a  partnership  in  business  between  the  Government  and  private 
nns.  All  history  warns  against  such  a  course.  But  it  does  believe  that 
Joint,  and  at  the  same  time  independent,  action  between  them  can  be 
made  to  work  harmoniously  towards  the  common  national  purpose.  This 
can  only  be  done  by  a  permanent  and  liberal  appropriation  by  Congress 
for  the  specific  purpose  of  providing  the  country  with  modern  artillery; 
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wbich  appropriation  shall  be  a  guarantee  against  loss  to  the  companies 
who  elect  to  undertake  the  work. 

This  is  entirely  consistent  with  the  action  of  Congress  in  providing 
for  the  supply  of  arms  to  the  militia.  The  act  authorizing  this  practice 
was  passed  in  1808,  and  since  that  time  the  yearly  disbursement  has 
been  made  from  the  Treasury  without  interruption.  A  similar  act  pro- 
Tiding  for  the  supply  of  heavy  ordnance  for  the  regular  services  will  be 
but  a  farther  development  of  the  same  idea. 

(3.)  The  cost  of  all  buildiDgs,  tools,  and  implements,  necessary  to  be  used  in  the 
manufacture  thereof,  including  the  cost  of  a  steam  hammer  or  apparatus  of  sufficient 
size  for  the  manufacture  of  the  heaviest  guns  f 

In  reply  to  this  question  the  Board  presents  an  abstract  of  the  infor- 
mation already  given,  arranged  in  a  convenient  form  for  reference. 

Approximate  cost  of  plant  for  producing  the  tempered  parts  of  guns 
up  to  100  tons,  ready  for  delivery  at  gun  factory: 

Casting |250,000 

Forging  (hydraulic  press) 150,000 

Rough  boring  and  turning 210,000 

Tempering 50,000 

Total 660,000 

Additional  cost  if  liquid  compression  be  adopted 175, 000 

Approximate  cost  of  plant  for  gun  factories: 

Guns  up  to  6-iuch  caliber 50,000 

Guns  from  6-iuch  to  12-inch  caliber 150,000 

Guns  from*  12-inch  to  16-inch  caliber 350,000 

Buildings  and  shrinking  pit 350,000 

Total 900,000 

Three  years  will  be  required  to  complete  the  tools,  construct  the  shops 
and  establish  the  plant.  Such  a  factory  will  be  able  to  turn  out  per  year 
fifty  Cinch,  seventeen  12-inch,  and  twelve  16-inch  guns,  or  a  propor- 
tionally larger  number  of  smaller  calibers,  at  a  yearly  expense  of  about 
$2,000,000.  The  figures  cannot  be  pronounced  exact,  but  the  Board  is 
confident  that  they  closely  approximate  accuracy.  The  calculations 
are  based  upon  estimates  obtained  abroad/  and  do  not  include  ocean 
freight  and  customs  dues. 

Though  the  act  of  Congress  replied  to  in  the  above  report  is  one  (A 
inquiry,  the  Board  desires  to  emphasize  the  necessity  of  a  proper  en- 
couragement to  the  private  steel  manufacturers,  which  shall  insure  the 
supply  of  gun  material  without  loss  to  the  Government  or  private  com- 
panies; and  is  of  opinion  if  Congress  shall  be  pleased  to  appropriate  an 
adequate  sum  for  providing  modern  artillery  for  the  Army  and  Navy, 
to  be  held  in  the  Treasury  to  be  expended  under  the  authority  of  the 
President,  that  (with  such  a  prospect  of  remuneration)  there  are  steel 
manufacturers  in  the  United  States  who  will  undertake  the  production 
of  gun-metal  on  a  large  scale,  on  the  sole  condition  that  their  steel  shall 
meet  the  required  tests.  Unless  such  action  be  taken,  theOovemment 
will  be  compelled  to  purchase  its  gun-metal  abroad,  for  it  will  be  un« 
reasonable  to  expect  private  parties  to  invest  over  half  a  milliou  dollars 
in  plant  without  a  definite  prospect  for  its  employment. 

The  facts  that  the  United  States  is  destitute  of  the  means  of  fabri- 
cating the  modern  guns  so  urgently  needed  for  national  defense,  and 
that  at  least  three  years  will  be  required  to  complete  the  tools,  construct 
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the  shops  and  establish  the  plant,  would  seem  to  demand  an  immedi- 
ate appropriation  of  the  amonnt  ($1,800,000)  estimated  for  the  estab- 
lishment of  the  proposed  gun  factories. 

E.  SIMPSON, 
Bear-AdmiraL  United  States  Navy^  President  of  the  Boards 

E.  O.  MATTHEWS, 

Captain^  United  States  Navy^ 
T.  G.  BAYLOK, 
Colonel  of  Ordnance^  United  States  Army^ 
HENEY  L.  ABBOT, 
Lieutenant'  Colonel  of  Engineers^ 
Brevet  Brigadier-Oeneralj  United  States  Army^ 

SAM'L  S.  ELDER, 
Major  J  Second  Artillery,  United  States  Army. 
W.  H.  JAQUES, 
Lieutenant,  United  States  Navy, 

Member  and  Secretary  of  the  Boards 
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APPENDIX    A. 

[Copy  of  circular  lettei;to  steel  manufacturers.] 

(Commandant's  Office,  Navy-Yabd,  League  Island, 

Philadelphia,  May  1,  1883. 

Okhtlemek:  I  forward  herewith  a  copy  of  a  precept  issued  by  the  President  of  the 

Ohited  States,  under  the  provisions  of  an  act  of  Congress,  appointing  a  Board  charged 

iHth  the  duties  mentioned  in  the  order.     Besides  the  consideration  of  the  establishment 

fc  Government  foundry  pure  and  simple,  and  the  determination  of  the  suitability  for 

purpose  of  any  site  now  the  property  of  the  Government,  the  Board  desires  to  be  in- 
dued as  to  the  disposition  of  the  steel  manufacturers  in  the  country  to  assist  the  object 
>  be  obtained,  namely,  to  enable  the  Grovemment  to  produce  at  home  from  its  own  ma- 

1  and  manufacture  the  heaviest  ordnance  required  for  modem  warfare. 
>  -ie  Board  is  informed  of  the  propositions  made  to  the  steel  manufacturers  by  the  Chiefii 

dnance  under  dates  of  February  and  April,  1883,  in  which  certain  requirements  are 
dBBDted,  but  in  the  calls  thus  made  the  size  of  the  castings  does  not  exceed  what  would 
,^  saitable  for  the  tubes  of  8-inch  guns. 

x>nsidering  the  subject  as  now  presented  by  the  Board  your  attention  is  asked  to  the 

ihat  its  interrogatories  are  intended  to  include  the  manufacture  of  steel  guns  up  to 
/  tons'  weight.     It  is  further  desired  that  you  will  carefully  consider  the  methods  of 

ifacturing  gun  steel  now  employed  in  England,  France,  Germany,  and  Russia,  with 

w  to  the  selection  of  any  of  the  methods  for  its  manufacture. 

J     )  Board  requests  that  you  will  consider  the  following  problem,  namely:  Given  your 

t  plant,  what  aid  would  you  require  from  the  Government  in  order  so  to  enlarge 

■s  M>  be  able  to  manufacture  the  heaviest  ordnance,  the  work  to  include  the  entire 

ceos  of  mannfiicture  f^om  the  casting  of  the  ingots  to  the  finishing  of  the  gun.     The 

[  would  require  an  itemized  statement  of  buildings,  tools,  hammers,  or  apparatus, 
t,u<  tesofcost. 

Wl]R3iuor  yon  conclude  to  consider  this  proposition  or  not,  the  Board  requests  a  reply 
its  communication,  and  will  be  glad  to  answer  any  question  you  may  be  pleased  to 


Respectfully, 


E.  SIMPSON, 
Commodore^  United  States  Navy,  President  of  the  Board, 


APPENDIX    B . 

[Ciroolar  letter  to  South  Boston  Iron  Company  and  to  Paulding,  Kemble  &  Co.] 

Commandant's  Office,  Navy-Yard,  League  Island, 

Philadelphia,  May  1,  1883. 

OSSTLKXEN:  Referring  to  your  communications  of  December  15,  1882,  and  January, 

1888,  to  the  honorable  the  Secretary  of  the  Navy,  and  the  Chief  of  Ordnance,  War  De- 

MtftBMOi,  in  relation  to  the  establishment  of  a  plant  capable  of  manufactunng  theheav- 

(Hi  oidiMMioe  reqaired  for  modern  warfare,  the  Board  asks  your  attention  to  the  inclosed 

of  ft  Dieoept  iflBued  by  the  President  of  the  United  States  in  accordance  with  an  act 

ill  eiation  is  also  requested  of  the  inclosed  copy  of  a  communication  addressed 

-Hu.  constitnted  by  the  above-mentioned  act,  to  the  steel  manufacturers  of  the 

307 


308       REPORT  OF  THE  SECRETARY  OF  THE  NAVY. 

The  act  of  Congress  under  which  the  present  Board  is  organized  is  in  the  directioB 
pointed  ont  by  your  communications  above  referred  to,  and  the  Board  will  be  glad  if  yon 
will  revise  your  proposition  and  so  modify  it  as  to  reply  to  the  interrogatory  submitted 
as  a  problem  in  &e  inclosed  letter  to  the  steel  manufacturers,  as  follows:  '* Given  your 
present  plant,  what  aid  would  you  require  from  the  Government  in  order  so  to  enlaige 
it  as  to  be  able  to  manufacture  the  heaviest  ordnance,  the  work  to  include  the  entut 
process  of  manufiEicture  from  the  casting  of  the  ingots  to  the  finishing  of  the  gon." 
Respectfully, 

E.  SIMPSON, 
Oommodorej  United  States  Navy^  PrenderU  of  Me  Board. 


APPENDIX    C. 

6  Oliver  Stbsst, 
BotUmy  May  8,  1883. 

SiB:  We  have  the  honor  to  acknowledge  the  receipt  of  your  drcnlar  letter  dated  the 
1st  instant,  addressed  to  us,  and  also  one  of  similar  tenor  addressed  to  the  Norway  Iron 
Works. 

In  reply  to  the  same  we  regret  to  be  obliged  to  say  that,  owing  to  contemplated  change! 
at  our  works,  we  cannot  at  present  hold  out  any  prospect  of  being  able  to  fturniah  the 
Government  with  steel  guns  such  as  are  mentioned  in  your  letter.  Should  we  at  a  later 
date  be  in  a  position  to  supply  them,  we  shall  then  be  happy  to  take  up  the  matter  uid 
furnish  the  board  withestimates. 

We  are,  sir,  very  respectfully  yours, 

NAYLOR  A  GO. 

Commodore  £.  Simpson,  U.  S.  N., 

President  of  the  Foundry  Board^  Navy-Yard^  League  Island,  PhUadelphiay  i\k 


APPENDIX    D. 

West  Point  Fouhdby, 
Cold  Spring,  Ma^  10,  188X 

Sib:  We  beg  leave  to  acknowledge  the  receipt  of  your  communication  of  Maj  1.  Tin 
problem  proposed  to  us  is  a  difficult  one,  and  we  would  inquire  how  much  time  jea  en 
allow  us  to  look  into  the  matter. 

We  would  also  ask  you  if  yon  are  correct  in  assuming  that  guns  will  be  required  ftm 
6-inch  to  about  16-inch  caliber,  and  if  you  can  give  some  idea  of  the  number  of  mA 
kind  which  such  an  ordnance  establishment  should  produce  in  the  course  of  a  year  to 
meet  the  wants  of  the  Government. 

Very  respectfully,  your  obedient  servants, 

PAULDING,  KEMBLE  A  00. 

Commodore  E.  Simpson,  U.  S.  N., 

President  of  Board,  Navy- Yard,  League  Island. 


APPENDIX     E. 

Park,  Bbotheb  A  Co., 

PitUburgh,  Pa,,  Maiy  10,  18B3. 

Dear  Sir:  We  are  in  receipt  of  your  esteemed  favor  of  1st  instant,  and  carefUIy : 
contents.    We  will  take  the  matter  into  consideration,  and  write  you  ftirther  onHwaob- 
ject  in  a  few  days. 
Yours,  truly, 

PARK,  BBOTHEB  A  Oa 

E.  Simpson,  Esq., 

Commodore,  United  States  Navy,  President  of  Foundry  Board,  WaMmglm^  D,  Ci 
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APPENDIX   F. 

Office  of  the  South  Boston  Iron  Works, 

70  Water  Street,  Boston,  May  12,  1883. 

8lB:  I  have  the  honor  to  acknowledge  receipt  of  your  communication  of  Ist  instant 
with  inclosareA  named.  I  have  given  mu(*h  consideration  to  the  subject  concerning 
which  you  make  inquiry,  and  realize  its  great  importance.  I  propose  to  thoroughly 
study  the  question  and  obtain  expert  assistance  in  making  such  investigation,  and  in 
preparing  such  estimates  and  plans  in  detail  as  will  enable  me  to  present  to  your  Board 
the  design  of  a  practical  plant  for  the  manufacture  of  heavy  ordnance  adapted  to  modem 
warfi&re,  including  a  steam  hammer  or  apparatus  of  sufficient  size  for  the  manufacture 
of  the  heaviest  guns. 

It  will  be  three  or  four  months  before  I  shall  have  completed  this  work,  as  I  contem- 
plate a  visit  to  the  important  establishments  in  Europe  for  consultation  and  observation. 
Meanwhile,  remain  very  resjKictfully,  vour  obedient  servant, 

WM.  P.  HUNT, 
President  Soitth  Boston  Iron  Works 
Gdmmodore  £.  Simpson,  U.  S.  N., 

PreMdent^  <frc.,  Commanding  League  Island  Xavy-Yard,  Philadelphia, 


APPENDIX  G. 

PiTTsnrRGH,  PA.,J/ay22,  1883. 

Dear  Sir:  Your  favor  under  date  of  May  1  is  at  hand.  Replying  thereto  we  beg  to 
flay  that  we  fear  the  expense  of  altering  and  adding  large  additional  machinery  to  our 
present  plant,  which  is  new  and  improved,  would  be  more  than  the  Board  would  enter- 
tain. Our  location  in  this  market  we  claim  is  as  good,  if  not  better,  than  that  of  others 
for  the  shipping  and  hauling  of  heavy  shapes,  either  by  the  Ohio  River  or  by  rail,  and 
if  the  extra  machinery  was  added  to  our  plant,  the  ordnance  required  could  be  produced 
«B  cheaply  and  as  effectively  as  at  any  other  point  in  the  country. 

"We  would  not  entertain  a  proposition  that  would  leave  us  high  and  dry  when  the 
present  honorable  commission  retired,  but  must  be  guaranteed  or  subsidized  for  at  least 
ten  or  fifteen  years.  This  would  insure  safety  to  ourselves  for  changing,  or  allowing  to 
be  changed,  our  present  plant,  which  is  already  adapted  to  turning  out  in  the  neighbor- 
hood of  12,000  tons  of  steel  per  annum,  and  would,  we  feel,  be  more  satisfactory  to  the 
Oovemment. 

If  the  honorable  Board  would  outline  for  us  the  size  of  plant  governed  by  the  number 
of  sans,  tonnage,  &c.,  required,  and  about  the  sum  the  Government  would  limit  itself 
to  invest,  we  could  more  accurately  inform  ourselves  what  would  be  necessary. 
We  are,  sir,  yours  respectfully, 

Pittsburgh  Steel  Works, 
ANDERSON,  DU  PUY  &  CX). 
Hon.  K.  SiMPHON,  Esq., 

Commodore,  United  States  Navy, 

President  Board  of  Ordnance,  Philadelphia,  Pa. 


APPENDIX    H. 

Thk  MinvALK  Stkel  Company, 

Mrrtoiru,  Philadelphia,  May  )i6,  188:5. 

Dkab  Sir:  Your  circular  letter  of  May  1,  (billing  the  attrntioii  of  this  (company  to  the 
cxislenoe  of  the  Boanl  of  which  you  are  president,  and  to  the 'obje<>t  for  which  it  has 
been  created,  came  duly  to  hand  and  would  have  rcoeivtMl  a  more  prompt  ncknowledg- 
mcat  had  we  not  been  preventetl  from  presenting  the  matter  to  the  attention  of  our  pres- 
ident, Mr.  Wm.  Sellers. 

This  company  has  given  the  Hubje<-t  of  the  munufacture  of  steel  for  onl nance  consider- 
able Sittention,  and  has  had  sonte  success  in  the  production  of  piei*es  of  a  moderate  size — 
sncb,  for  instence,  as  are  required  for  6-inch  breech-loading  guns. 
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Oar  capacities  are  at  present  very  limited  for  this  sortof  work,  heavier  than  the  above 
mentioned;  but,  from  our  past  experience,  we  leel  confident  that  in  case  we  could  be 
insured  a  sufficient  amount  of  work  to  make  the  undertaking  remunerative,  we  oouM, 
with  proper  appliances,  produce  successfully  large  uiasses  of  steel  for  ordnance  parpose^ 
In  considering  the  matter  with  a  view  of  answering  the  Board's  inquiry  as  to  what 
additions  would  have  to  be  made  to  our  present  plant  in  order  to  enable  us  to  produce 
the  parts  of  a  100-ton  steel  gun,  we  would  now  ask  the  Board  to  kindly  furnish  to  us 
the  approximate  dimensions  of  the  largest  masses  of  steel  required  in  the  construction 
of  a  gun  of  this  weight.     We  could  then  consider  more  intelligently  the  problem  in 
question. 
Awaiting  the  Board's  reply,  we  remain. 
Yours,  respectfully, 

R.  W.  DAVENPORT, 

SuperirUenderU. 
Commodore  E.  Simpson,  U.  S.  N., 

President  Foundry  Board,  Navy-  Yard^  Philadelphia, 


APPENDIX  I. 

PrrrsBUBOH,  Pa.,  May  24,  1883^ 

Dear  Sir:  deferring  again  to  your  esteemed  favor  of  1st  instant,  would  say  oar  Mr. 
William  G.  Park  will  probably  be  in  Philadelphia  within  a  week  and  will  then  seeyoa 
and  discuss  the  subject  thoroughly. 
Yours,  truly, 

PARK,  BROTHER  &  Oa 

E.  Simpson,  Esq., 

Commodore^  United  States  Navy, 

President  of  Foundry  Board,  League  lidand,  Philadelphia,  Pa, 


APPENDIX  J. 

Springfield,  III.,  June  2,  1883. 

Dear  Sir:  Your  letter  of  May  1,  in  regard  to  the  establishment  of  works  Ibr  the 
manufacture  of  heavy  steel  guns,  was  duly  received  and  has  been  considered.  In  reply, 
I  have  to  say  that  this  company  has  a  plant  consisting  of  three  '*  Pemot"  open-heartk 
steel  furnaces,  so  arranged  that  we  can  re^idily  cast  ingots  weighing  say  40  groes  tona 
We  could  also  easily  arrange  to  increase  the  weight  to  50  tons,  and  by  the  addition  of 
one  or  two  furnaces  to  75  or  even  as  high  as  90  tons.  I  am  not  very  familiar  with  tho 
nature  of  the  tools  and  other  appliances  which  would  be  necessary  to  finish  the  diffiirenft 
parts  of  the  gun  from  the  ingot;  but  suppose  we  have  but  little,  if  anything,  in  our 
plant  that  would  apply.  For  this  same  re;uson  I  am  not  prepared  to  famish  an  eBtimata 
of  the  amount  of  iiid  which  we  would  require  to  enable  as  to  prepare  ourselves  for  tha 
undertaking  which  you  have  in  view.  1  can  siiy,  however,  that  we  would  be  glad  to  Oh 
operate  with  the  Govennncnt  in  establishing  a  plant  of  the  kind  wanted,  and  that  we 
would  lit  up  our  works  with  everything  necessary  upon  l>eing  satisfied  that  it  woald  re- 
ceive a  fairly  remunerative  business  by  so  doing.  Or  we  will,  if  it  is  preferred,  ^^ 
time  cim  be  given,  ])rocure  estimates  of  the  coat  of  whatever  may  be  needed,  and  allow 
the  Ciovernnient  to  I'urnish  the  s^inie  on  any  fair  understanding  as  to  what  compenaatioD 
we  shall  receive  for  the  use  of  what  we  now  have.  In  this  latter  case  we  would  reqacet 
that  you  furnish  the  specitication  for  an  outfit  of  such  a  kind  as  you  think  will  be  beet 
adapted  to  the  puri)ose  in  view. 

We  think  that  this  place  affords  some  advantage-s  for  the  business  in  contemplation. 
It  is  far  enough  inland  to  be  at  all  times  safe  from  interference  from  a  foreign  foe.  Onr 
transportation  facilities  are  ample.  We  have  an  abundance  of  exceedingly  cheap  ihel 
and  easy  access  to  the  best  raw  materials  to  be  had  in  Missouri  or  on  Lake  Superior. 

This  company  lias  l>een  openiting  an  iron-rail  mill  and  bar  mill  very  BuooeaBfttlly  te 
about  twelve  years,  and  is  just  completing  a  large  milt  for  rolling  steel  plates  of  wof 
thickness,  and  up  to  110  inches  wide.     It  is  expected  that  this  mill  will  be  fiilly  eqml 
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to  anythiDg  of  the  kind  in  the  country.  It  is  possible  that  it  may  be  to  the  advantage 
of  the  GoYemment  to  take  some  ship  plates  from  this  mill  at  some  futp/^  time  for  use 
at  ■ome  of  the  varions  navy-yards  or  on  the  western  interior  waters.  It  is  also  possible 
that  our  bar  mill  may  be  of  use  in  furnishing  some  of  the  lighter  parts  to  be  used  in  the 
Buumfactnre  of  steel  guns  of  moderate  weight. 
'  Asking  the  favor  of  a  reply,  I  am,  yours,  respectfully, 

C.  KIDGELY, 

PresidmL 
Oommodore  £.  SiBfPSON,  U.  S.  N., 

Pretident  Foundry  Board,  League  Island,  Philadelphia. 


APPENDIX     K. 

South  Boston  Iron  Works, 

Boston,  January  16,  1884. 

Bib:  Referring  to  your  communication  of  May  1,  1883,  inviting  me  to  revise  my 
proposition  of  January,  1882,  referred  to,  and  so  modify  it  as  to  state  what  aid  I  should 
require  of  the  Government  to  enable  me  to  so  enlarge  our  present  plant  as  to  be  suitable 
Ibr  the  manufacture  of  the  heaviest  ordnance  required  for  modem  warfare  from  the 
emde  material,  I  now  beg  to  sjiy  1  have  considered  the  problem  carefully,  and  conclude 
that  the  subject  is  so  important  and  comprehensive — so  much  depending  upon  informa- 
tion obtainable  only  in  Europe,  and  of  which  I  have  obtiiined  very  little,  compared  with 
that  in  possession  of  your  Board — I  hiid  better  confine  my  estimates  in  reply  to  that  por- 
tion of  the  proposed  plant  of  which  I  have  some  practiciil  knowledge,  and  so  have  con- 
■idered  the  cost  of  such  additional  machinery  and  tools  as  would,  with  our  present  plant, 
enable  us  to  machine-finish,  from  the  steel-forgings  or  compressed  ingots,  modem  steel 
pina  at  rates  as  follows: 

Six  guns  of  16-inch  (^lil>er  per  year. 

Twenty  guns  of  12-inch  calilM>r  per  year. 

Twenty  guns  of  10-inch  caliber  per  year. 

Thirty  guus  of  8-incli  caliber  ikt  year. 

Forty  guns  of  G-inch  caliber  per  year. 

I  estimate  the  amount  rcquire<l  to  bring  our  plant  up  to  this  capacity  would  be 
$800,UO<I,  and  re(|uire  two  yeurs'  time. 

We  desire  to  make  this  enlargement  as  soon  as  pnicticable,  and  ask  the  Government 
lo  advance  the  necessary  money,  under  proper  guanls  and  restrictions,  to  be  reimbursed 
to  the  Treasury  when  a  reserve  off)  per  cent,  of  all  the  income  from  said  machinery  and 
tools  shall  amount  to  a  sum  suflicient.  With  a  reasonable  volume  of  business  the  Gov- 
ernment would  l>e  repaid  in  full  within  ten  years. 

Should  your  lioard  recommend  this  method  to  be  adopted  for  the  manufacture  of 
heavy  ordnance,  but  wish  to  provide  for  a  complete  establishment  capable  of  producing 
the  steel  from  the  casting  of  the  ingots,  as  well  as  the  nia(!hine  finishing  of  guns,  I  beg 
to  refer  you  to  my  letter  of  January,  1HH2,  referred  to,  and  say  I  am  ready  to  undertake 
the  construction  of  the  complete  establishment  upon  the  siinie  terms  as  proposed  for  the 
machine  department.  In  that  event,  1  should  exi)e<'t  to  unite  our  works  with  that  of 
the  West  Point  Foundry  Association,  and  move  to  such  Iwality  as  would  be  approved  by 
the  Government  authorities. 

Ver>'  respectfully,  your  obedient  servants. 

SouTir  Boston  Iron  Works, 
ByWM.  P.  Hi:ST  President. 

Onnmodore  E.  Simpson,  U.  8.  N., 

President  Gun  Foundry  Board,  Philadelphia. 
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APPENDIX  Lr. 

West  Point  Foundry, 

Cold  S^ngj  January  18,  1884. 

Sib:  Referring  to  your  commniiications  of  May  1,  1883,  respecting  a  plant  to  manu- 
facture ordnance,  we  beg  leave  to  make  the  following  reply,  which,  in  oonaeqiience  of 
the  questions  asked  us  not  being  sufficiently  definite,  is  necessarily  approximate  in  its 
character. 

Our  establishment  in  its  present  state  is  capable  of  finishing  a  limited  niunber  of 
steel  breech-loading  guns,  but  is  inadequate  to  the  wants  of  the  Government.  We 
would  leave  it  as  it  is,  using  it  to  the  extent  of  its  capacity  for  ordnance,  and  fwaVing 
projectiles,  gun  carriages,  <&c.  (for  which  it  is  well  adapted),  if  required.  We  would 
then  propose  to  build  an  entirely  new  plant,  independent  of  the  old  one  on  oar  prop- 
erty, capable  of  turning  out  about  120  guns  per  year,  ranging  from  100  tons  to  6rindi 
caliber  or  less,  the  necessary  steel  forgings  to  be  furnished  to  us.  We  estimate  the  cost 
of  such  a  plant,  including  buildings,  engine  and  boilers,  lathes,  cranes,  and  other  ma- 
chineiy,  about  $800,000. 

As  it  would  be  impossible  for  us  to  procure  the  means  to  put  up  such  a  plant,  the 
only  plan  which  seems  feasible  to  us  is  for  the  Grovemment  to  advance  the  necesBaiy 
amount  under  such  conditions  as  may  be  deemed  proper,  and  with  a  proviso  for  iti 
ultimate  repayment  when  5  per  cent,  of  the  amount  of  ordnance  business  done  on  said 
plant  shall  be  equal  to  the  sum  advanced,  the  United  States  to  remain  proprietors  of 
the  plant  until  it  is  paid  for  as  proposed. 

With  regard  to  the  making  of  steel  forgings,  we  understand  that  your  Board  has  ob- 
tained in  Europe  the  necessary  information,  and  have  more  knowledge  of  the  salnect 
than  we  have  been  able  to  procure.  We  have,  therefore,  only  to  say  that  we  shoold  be 
willing  to  get  up  a  plant  on  the  terms  proposed  for  the  construction  plant  should  it  be 
considered  advisable  by  the  United  States  to  locate  it  on  our  property  or  to  combine  it 
in  the  same  establishment  as  that  in  which  the  ordnance  is  finished. 

We  estimate  that  it  would  require  about  two  years  to  create  the  constmction  plant, 
but  we  are  not  prepared  to  state  how  long  it  would  take  to  put  up  the  plant  for  moving 
the  steel  forgings. 

Very  respectfully,  your  obedient  servants. 

West  Point  Foundby  AssociAxioir, 
G.  PAULDING.  President. 

Ck)mmodore  E.  Simpson,  U.  S.  N., 

Chairman  of  Oun  Foundry  Boards  Philadelphia. 


APPENDIX  M. 

Office  of  Cambbia  Ibon  Compaht, 
Philadelphia^  January  31,  1884. 
Drab  Sib:  Will  you  kindly  advise  us  when  it  would  be  convenient  for  a  representa- 
tive of  our  company  to  appear  before  your  Board  in  regard  to  securing  such  inronnatloB 
as  you  CAU  furnish  us  and  making  answer  to  your  circular  letter  of  May  1,  1883. 
Awaiting  your  reply,  we  are  yours,  trulv, 

POWELL  STACKH0U8E, 

Viee-PreHilenL 

Commodore  Edwabd  Simpson, 

President  Foundry  Boards  1727  Pine  street^  Philadelphia^  Pa. 
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Office  of  Cambria  Iron  Company, 

Philadelphia,  February  7,  1884. 

Dbab  Sir:  Having  received  the  impression  that  the  Gun  Foundry  Board  would,  after 
its  investigation  in  Europe,  be  prepared  to  give  us  some  information  that  would  assist 
in  a  reply  to  its  circular  letter  of  May  1,  1883,  we  have  delayed  submitting  any  propo- 
sition that  would  indicate  our  "dispasition  to  assist  the  object  to  be  obtained^"  or  an 
estimate  of  the  manner  and  amount  of  ^'  aid  "  required  ''  from  the  Government." 

We  are  now  informed  by  the  Boanl  that  such  information  cannot,  without  ii^ustioe  to 
other  private  interests,  be  given  l)efore  the  publication  of  its  report.  We,  therefore, 
have  the  honor  to  submit  the  following,  suggested  by  our  long  and  valuable  experience 
in  the  manufacture  of  steel,  and  our  investigations  upon  the  subject-matter  of  the  Gun 
Foundry  Board's  letter  of  May  1,  1883. 

As  requested  in  that  letter,  we  have  (as  far  ns  time  would  permit,  and  as  carefully  as 
poKible  without  making  a  special  visit  to  Europe)  considered  *'the  methods  of  manu- 
fiictnring  gun  steel  now  employed  in  England,  France,  Germany,  and  Russia,  with  a 
Tiew  to  the  selection  of  any  of  these  methods  for  its  manufacture.''  This  careful  con- 
sideration indorses  the  statement  we  have  already  made  in  person  to  your  Board,  that 
steel  made  by  the  open-hearth  process  is  the  most  uniform ;  and  that  we  believe  we  have 
the  laigest  casting  plant  on  this  system  in  the  United  States,  conducted  hymen  of  great 
experience.  We  further  are  of  the  opinion  that  our  casting  plant  will  meet  the  present 
reqairements  of  the  Government  for  gun  metal,  and  if  a  suffioicntly  large  contract  or 
other  guarantee  against  loss  were  given,  we  could  rapidly  develop  it  to  meet  increasing 
demands. 

Like  all  other  steel  manufactories  in  the  United  States,  we  have  no  apparatus  capable 
of  forging  the  large  ingots  required  for  moclern  guns.  Before  embarking  in  a  forging 
plant  that  must  require  an  expenditure  of  from  a  quarter  to  a  half  million  of  dollars, 
we  would  await  the  opinion  of  the  Board  or  the  action  of  the  Government  in  regard  to 
the  adoption  of  a  hammer  or  a  hydraulic  press.  We  have  been  led  to  this  conclusion  by 
the  great  attention  which  is  now  given  this  question  in  England  and  the  use  of  a  hy- 
dranlic  casting  press  in  Russia;  also,  by  the  fact  that  a  large  number  of  shafts  for  Eng- 
lish naval  ships  and  a  large  quantity  of  steel  furnished  the  Royal  Arsenal  and  the  works 
of  Armstrong,  Mitchell  &  Co.  have  been  manufactured  by  Sir  Joseph  Whitworth,  who 
casts  and  forges  the  steel  for  these  purposes  by  haudraulic  presses. 

As  the  forging  press  is  said  to  be  cheaper  and  its  effect  equal  to  or  better  than  the 
hammer,  we  would  naturally  adopt  that  method  of  forging,  unless  the  Government  in  its 
contracts  should  require  the  metal  forged  with  the  hammer. 

Our  company  has  received  invitations  from  the  Ordnance  Departments  of  both  Army 
and  Navy  to  furnish  gun  material,  the  castings  for  which  are  well  within  our  capacity 
to  make;  but  wanting  a  suitable  apparatus  to  properly  forge  such  castings,  and  in  the 
abnence  of  a  sufficiently  large  contract  to  pay  even  the  cost  of  small  apparatus,  and  the 
risks  attendant  upon  the  development  of  a  new  branch  of  our  industry,  we  did  not  deem 
it  wise  to  undertake  a  small  contract. 

In  regard  to  the  problem  you  submitted,  "Given  your  present  plant,  what  aid  would 
yon  require  from  the  Government  in  order  so  to  enlarge  it  as  to  be  able  to  manufacture 
the  heaviest  ordnance,  the  work  to  include  the  entire  process  of  manufacture  from  the 
casting  of  the  ingots  to  the  finishing  of  the  gun,"  we  have  to  state  we  have  learned  that 
England  and  Prance,  two  of  the  countries  mentioned  in  your  letter,  separate  the  manu- 
factnre  of  the  steel  from  the  construction  of  the  guns.  As  they  have  had  long  and  val- 
oable  experience  upon  this  subject  it  would  seem  that  they  have  adopted  this  plan  be- 
cause it  was  the  liest. 

In  view  of  thiM  fact  we  .submit  an  approximate  estimate  of  the  amount  tol>e  expended 
to  put  our  plant  in  a  condition  to  Hup])ly  the  require<l  steel  for  gun  construction. 

For  the  sum  of  $095,000  we  cimld  add  to  our  ])resent  plant  forging  apparatus,  tools  to 
rough  bore  ami  turn,  and  appliances  for  tem]H^ring  the  material  of  such  weight  and  sizes 
as  we  suppose  the  Government  will  demand.  Of  the  above-named  sum,  $143, (MM)  we 
estimate  as  duty  at  45  per  cent,  ad  valorem  on  tools  it  will  l>e  nec(>ssary  to  ini])ort  from 
foreign  makers  experienced  in  their  <-onstni<tion. 

We  desire  to  call  the  attention  of  the  I>oard  to  the  following  statement  of  business  facts 
and  oonsiderations,  that  it  may  judge  of  the  (rapacity,  l>otli  financially  and  technically, 
of  the  Oftmbria  Iron  Company  to  umiertake  the  work  required  of  a  national  foundry. 

The  works  of  the  company  are  l<M'ated  at  a  suflTicient  distance  from  the  seaboard  to 
render  them  absolutely  secure  from  attack  by  a  foreign  enemy,  while  at  the  same 
time  they  do  not  occupy  an  isolated  position  so  that  communication  between  them  and 
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the  exposed  iK)rtioDs  of  the  conn  try  would  be  either  impossible  or  difficult  for  oar  own 
people.  The  works  are  situated  directly  on  the  main  line  of  the  Pennsylvania  Railroad, 
which  affords  quick  and  safe  communication  between  the  East  and  the  West-,  and  aim 
brings  them  within  80  miles  of  steamboat  communication  on  the  Ohio  River  at  Pitts- 
burgh. In  addition  to  these  transportation  facilities,  the  works  are  also  in  direct  rail 
•ommunication  with  the  Southern  seaboard  and  the  South  itself  by  way  of  the  Somerset 
and  Johnsto\^ii  Kailroad,  which  is  a  thoroughly-built  and  well-equipi)ed  branch  of  the 
Baltimore  and  Ohio  i^ailroad,  which  has  eastern  termini  at  Baltimore  and  Washington 
and  Sonthem  connections  at  these  and  other  ]x>intB;  also  a  third  trunk  line  between  the 
seaboard  and  West,  now  under  construction,  passing  a  few  miles  south  of  Johnstown, 
and  with  which  there  will  be  direct  connection.  It  may  also  be  added  that  by  way 
of  the  Pennsylvania  liailroad  and  its  connections  at  Ilarrisburg  with  the  Northern  Cen- 
tral liailway  the  works  have  an  additional  outlet  to  Baltimore,  Washington,  and  tha 
South. 

The  situation  of  the  works  of  the  Cambria  Iron  Company  at  Johnstown  is  one  of  gna\ 
healthfulness,  and  it  is  comparatively  sheltered  from  the  extremes  of  both  heat  and  cold, 
and  is  wholly  free  from  all  malarious  influences,  so  that  workmen  can  prosecute  their 
various  employments  in  all  seasons  without  danger  of  interruption  from  intense  heat  or 
eold,  or  from  the  prevalence  of  epidemics.  The  healthfulness  of  the  situation  of  the 
works,  the  constant  employment  which  has  been  given  to  its  workmen  for  twenty-nine 
years,  the  cheapness  of  the  necessaries  of  life,  and  the  facilities  which  have  been  afforded 
by  the  company  for  the  acquisition  of  homes  by  heads  of  families,  have  greatly  con- 
tributed to  the  building  up  at  Johnstown  and  in  its  immediate  and  dependent  suborbi 
of  a  steady,  sober,  intelligent,  and  moml  class  of  skilled  mechanics — a  fact  upon  which  we 
desire  to  place  great  stress,  as  an  industrial  community  that  is  fixed  and  permanent  and 
attiiched  by  home  ties  and  associations  to  its  place  of  employment  is  far  less  likely  to 
engage  in  contentions  and  strikes  at  critical  periods  than  one  that  is  composed  of  flool- 
ing  and  uncertain  elements. 

The  works  have  been  in  existence  and  in  operation  for  more  than  thirty  years,  and 
in  this  time  an  army  of  skilled  workmen  has  been  gathered  together  that  for  efficient, 
fidelity,  and  variety  of  scientific  and  mechanical  attainments  is  believed  to  be  nnsor- 
passed,  if  e(|ualcd,  in  our  whole  country. 

The  workJi  of  the  Cambria  Iron  Company  arc  not  merely  of  a  reproductive  or  finishii^ 
character,  but  they  embraa^  every  branch  of  a  complete  establishment  devoted  to  the 
manufacture  of  iron  an<l  steel.  The  company  owns  its  own  coal  mines,  including  ex- 
tensive mines  in  the  Conncllsville  coke  region  and  other  mines  adjacent  to  the  works  al 
Johnstown;  it  owns  its  own  iron-ore  mines,  some  of  which  are  adjacent  to  the  works, 
while  others  are  situated  in  the  Lake  Superior  region  and  elsewhere;  it  prodnces  itsown 
pig-in)n  in  furnaces  that  [)ossess  all  the  modern  improvements;  it  has  a  large  Bessemer 
steel  plant,  a  large  open-hearth  steel  plant,  iron  and  steel  rail  and  other  rolling-mills, 
puddling  and  he;iting  furnaciis,  wire  mills,  and  facilities  for  the  production  of  miscella- 
neous steel  products. 

The  works  have  a  capacity  for  the  production  of  300,000  tons  of  pig-iron  und  over 
200,000  tons  of  steel  per  annum. 

The  company  employs  at  the  prt^sent  time  9,000  workmen.  It  has  its  own  mining  and 
mechanical  engineers,  itsown  <lraughtsnien,  and  its  own  chemists. 

These  details  are  mentioned  to  show  the  varied  experiences  of  the  employes  and  offi- 
cers of  the  company;  its  perlect  (Control  over  the  raw  materials  it  uses,  and  conseqaentlT 
over  the  character  of  its  products,  and  the  facilities  generally  for  the  prompt  addition  to 
its  works  for  the  contemplated  national  foundry,  and  the  equally  prompt  and  faithful 
cxecuticmof  such  orders  as  would  be  reijuired  of  it. 

It  only  requires  to  Ix*  added  that  the  linancial  ability  of  the  Cambria  Iron  Company 
to  comply  with  all  its  engagements  cannot  hv.  questioned.  *  *  *  It  owns  ahsolntely 
all  of  its  property,  without  intervening  creditors,  as  it  has  no  landed  nor  floating  debt: 
all  its  employes  arc  regularly  paid  every  month;  it  can  always manufacturo  all  the  arti- 
cles it  now  produces  as  cheaply  as  any  of  its  com])etitors,  and  hence  is  in  no  danger  of 
ever  abandoning  business  as  a  manufacturer  of  iron  and  steel.  If  financial  ability  to 
execute  a  contract  is  desirable,  then  the  Cambria  Iron  Company  may  truthfully  be  sud 
to  pos.sess  that  re(iuirement  in  an  eminent  degree;  and  if  a  reputation  for  energy,  entM- 
prise,  cons<:ientiousness.  and  <'omplete  success  in  the  pnnluction  of  iron  and  steel  of  the 
bestcjuality  counts  for  anything,  the  Cambria  Iron  Company,  it  may  also  be  trathfUIf 
said,  iK)ssesses  this  re])Utation  and  has  j)Osses:sed  it  for  many  years. 

In  conclusion,  we  desire  to  inform  the  Gun  Foundry  Board  that  the  Cambria  Iron  Com- 
pany may  be  induced  to  undertake  at  on<'.ethedevclopment  of  its  steel  plant  to  meettht 
requirements  for  gun  material  if  the  United  States  Government  will  make  a  snffidentlj 
large  contract  or  give  other  positive  guarantees  which  shall  insure  the  Cambria  Oomponj 
adequate  employment  or  sufficient  profit  to  reimburse  this  large  expenditure,  the  com- 
pany on  its  part  undertaking  to  meet  the  required  tests. 
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If  the  GoYemment  desires  to  enter  ioto  any  joint  action  by  furnishing  the  means  for 
the  development  of  a  plant,  with  a  reserve  for  reiiabursement,  the  foregoing  statements 
indicate  oar  ability  to  undertake  such  action  under  the  most  favorable  conditions  for  the 
fiathfal  execution  of  the  work. 

All  of  which  is  respectfully  submitted. 

Cambria  Iron  Company, 
By  E.  Y.  TOWNSEND,  PreaiderU, 
Oommodore  E.  Simpson,  U.  S.  N., 

President  of  Foundry  Board. 


APPENDIX    O. 

Brown's  Hotel,  Dover  Street, 

London,  England,  July  30,  1883. 

Bib:  I  am  requested  by  the  Boanl  appointed  by  the  President,  under  the  late  net  of 
the  United  States  Congress,  to  examine  and  report  on  matters  relating  to  the  manufact- 
mxe  of  cannon,  to  address  you  on  the  subject  of  a  visit  which  we  desire  to  make  to  the 
works  of  Mr.  F'rietl.  Krupp,  at  Essen. 

From  our  preliminary  conversation  of  this  morning  T  understand  your  position  to  be 
at  the  outset  as  follows:  That  if  the  examination  of  the  Board  be  confined  to  a  study 
of  the  works  for  the  purpose  of  gaining  information  for  our  Government,  without  holding 
oat  any  prospect  of  ultimate  advantage  to  the  factory  through  purchase  of  material,  the 
veqaest  for  admi.ssion  will  not  be  granted. 

In  reply  to  this  I  desire  to  state  that  though  this  I^ard  is  not  authorized  in  any  way 
to  commit  the  United  States  Government  to  any  course  of  action,  yet  the  recommenda- 
tions that  it  may  make  are  entirely  at  its  own  discretion. 

The  members  of  the  li<Kinl  are  well  aware  of  the  great  expense  necessary  before  a  gnn- 
Ibandry  establishment  can  be  brought  to  a  state  of  pr<i<!tical  usefulne.<«;  they  are  nlso 
aware  of  the  length  of  time  that  must  elapse  iM'fore  a  plant  can  l>e  establishetl  or  satis- 
fiietory  work  pnHluce<i»  and  if  it  should  Iw  (ronchnled  by  the  I'nited  States  Congress  to 
rapplement  the  present  inquiry  by  <lireeting  that  armaments  shall  be  provided  at  once, 
it  ia  veiy  probable  that  the  ^e^^<)mmen<latio!ls  of  this  Hoard  would  l>e  to  purchase  abroad. 

Id  such  a  ciLse,  the  information  that  w(>.  might  g:iin  by  a  dose  examination  of  the  man- 
ufacture of  steel  and  the  fabriitation  of  guns  and  ummuniti<m  at  the  works  of  Mr.  Krupp 
might  greatly  inlluence  the<lirectionof  our  reeommen<1ati(ms. 

If  this  view  of  the  case  will  satisfy  the  implie<l  condition  of  ultimate  profit  to  the 
establishment,  I  will  l>e  glad  to  hear  from  you  to  that  efleet,  and  I  re<iuest  that  this 
eommnnication  may  be  received  as  an  oflicial  ai>)>licatiou  for  permission  to  visit  the 
works. 

Very  respectfully, 

E.  SIMPSON. 
Commodore,  United  Statc8  Xavy,  IWttidvnt  of  the  Board. 

(Gare  of  B.  F.  Stevens,  United  States  Dispatch  Agent,  4  Trafalgar  S<iuare,  Charing 
Cross,  London.) 

Alfred  Lonusdon,  E.sq. 


APPENDIX    P. 

[Pried.  Knipp's  Cii.st-Stocl  Works,  EiMon,  Hhcniflh  PruHsin.] 

9  Xkw  Hkoad  Rtkeet, 

London,  July  21,  1883. 

Bib:  I  am  duly  in  receipt  of  your  esteemed  favor  of  the  'M)th  instant,  which  accunitely 
ncBpitnlates  the  substance  of  our  (conversation  yestenlay.  I  have  now  fully  laid  the 
nuitter  before  my  Emtn  timi,  an<l  trust  in  a  few  days  to  write  3*011  fully  thereon,  and 
tnut  that  a  satisfactory  solution  of  the  (|uestiou  may  1>e  found;  and  in  mean  time,  be- 
lieve me,  sir, 

Yoan,  faithfully, 

Pr.  Pro.  FKIED.  KRUPP, 

ALFRED  LONGSDON. 
Bbown'8  Hotel*  Dover  Street  W. 
Conmiodore  £.  Simpson,  U.  S.  N., 

JhttideHi  of  the  Qun  Foundry  Board. 
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APPENDIX    Q. 

[Pried.  Krupp*s  Caat^teel  Works,  Basen,  Rhenish  Prussia.] 

9  New  Bboad  Street, 
London,  August  13,  1883. 

Sir:  I  am  now  enablecl  to  reply  to  your  valued  favor  of  [iOth  July,  which  has  had  the 
coDftideration  of  my  P^ssen  firm,  and  I  beg  to  submit  to  you  the  following: 

As  it  is  presumed  that  your  Commission  has  for  its  chief  purpose  the  examination  of 
the  ordnance  question  in  its  characteristic  of  artillery  efficiency,  more  than  as  a  system 
of  manufacture,  which  must  be  secondary,  there  does  not  appear  to  be  so  much  necessity 
to  see  the  works  at  Essen,  where  no  data  could  be  taken  as  to  the  value  of  the  Kmpp 
system  as  pieces  of  artillery.  It  would  be  of  much  higher  consequence  to  you  to  examine 
the  question  of  efficiency  by  a  course  of  practice  at  the  artillery  practice-ground  at  Mep- 
pen,  where  guns  of  different  calibers  could  be  fired  for  all  the  essential  ballistic  propertiee 
attaching  to  them. 

It  is  therefore  proposed  to  place  at  your  disposal  the  practice-ground  at  Meppen,  and 
to  tire  there  the  different  guns  on  the  ground  for  range,  accuracy,  and  general  efficiency, 
and  I  shall  be  very  glad  if  this  meets  with  your  acceptance.  It  is,  however,  of  conse- 
quence that  this  should  be  decided  without  loss  of  time,  because  we  are  not  allowed  to 
fire  atlter  Scpt^cmher  1  till  October  1 5,  on  account  of  the  harvest  in  the  neighborhood.  It 
will,  therefore,  be  essential  that  the  trials  take  place  this  monthy  and  if  you  will  kindl? 
give  me  your  decision  a  programme  shall  be  drawn  up  for,  say,  the  last  days  of  tht 
month.  You  may  be  sure  that  everything  shall  be  done  at  Meppen  to  give  yon  every 
infonnation  upon  the  superiority  of  our  system  of  artillery.  I  shall  be  glad  to  have  i 
telegram  from  yon  as  early  as  possible,  stating  your  decision,  as  I  am  leaving  for  Eawn 
on  Thursday  morning. 

The  works  at  Essen  cannot  be  seen,  as  these  are  closed  to  all  but  those  who  have  special 
business  of  inspection  of  war  material  on  order. 
I  am,  sir,  yours,  obedientlv, 

Pr.  Pro,  FRIED.  KRUPP, 

ALFRED  IX)NG8DON. 

Commodore  Edward  Simpson, 

PteMdent  of  the  American  Artillery  Commission. 


APPENDIX    R. 

[Telegrram.] 

Newcastle-on-Tyne,  Enolahd, 

AufuM  14,  1883. 
Alfred  Ix)ng8D()N, 

9  New  Broad  Street^  I^ondoHy  E.  C.  : 

The  Board  regrets  that  it  will  be  unable  to  accept  the  offer  contained  in  yoars  of  IStli 
instant.     I^ettcr  l)y  mail. 

Commodore  E.  SIMPSON, 

Cotinly  Hotel y  Newea8Ue^%'7)fiu. 


APPENDIX    S. 

The  County  Hotkl, 
NcwcaMlc-on-Tyney  England,  Augutl  15,  1883. 

Sir:  (>n  the  part  of  the  United  States  Gun  P'oundry  Board,  I  have  the  lionor  to 
knowledge  the  receipt  of  your  favor  of  the  loth  instant,  in  which  I  am  informed  fhai 
''the  works  at  Essen  cannot  be  seen,  as  these  are  closed  to  all  but  those  who  bayeqwdal 
business  of  inspection  of  war  material  on  order.'' 

.\s  the  application  of  the  Hoard  was  for  permission  to  visit  the  works  at  Easen,  yoar 
reply  is  therefore  a  notification  that  the  request  is  refused. 

The  members  of  the  Board  appreciate  your  courtesy  in  placing  at  their  diqionl  the 
practice-ground  at  Meppen,  and  your  offer  to  exhibit  the  firing  of  gmis  for  isnge. 
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emaeyp  and  general  efficiency;  but  notwithstanding  the  great  interest  that  would  be 
taken  in  sach  experiments  by  the  members  of  the  Board,  it  is  considered  that  the  ob- 
ject of  their  mission  woold  not  be  farthered  thereby.  With  many  thanks,  therefore, 
ibr  your  considerate  ofifer  to  view  the  efficiency  of  the  Krupp  manufacture  by*  means  of 
a  coone  of  practice,  we  regret  our  inability  to  accept  it. 

You  will  allow  me  to  demur  to  your  conclusion  that  ''your  Commission  has  for  its 
chief  purpose  the  examination  of  the  ordnance  question  in  its  characteristics  of  artillery 
flfflciencj."    On  the  contrary,  it  has  for  its  object  more  the  '*  system  of  manufacture,*' 
and  I  refer  you  to  my  letter  of  July  30,  in  which  this  view  is  presented. 
Very  respectfully, 

E.  SIMPSON, 
Commodore,  United  States  Navy,  President  of  the  Board, 

Frikd.  Kbupp's  Cast-Steel  Wobks,  I^ssen,  Rhenish  Pbussia, 

9  New  Broad  Street,  London,  E.  C. 


APPENDIX    T. 

[Pried.  Krupp*8  Cast-Steel  Works,  Bsaen,  Rhenish  Prussia.] 

9  New  Bboad  Stbbet, 
London,  August  16, 1883. 

8lB:  I  beg  to  acknowledge  your  esteemed  favor  of  yesterday,  which  has  been  for- 
warded to  Mr.  Longsdon,  who  has  gone  to  Essen. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

For  FRIED.  KRUPP, 
WALTER  COWAN. 
Commodore  E.  Simpson,  U.  S.  N., 

Fresideni  of  the  Gun  Foundry  Board, 

The  County  Hotel,  Neicvautle-on-T\fne. 


APPENDIX     U. 

Essen,  Rhenish  Pbussia, 

September  1,  1883. 

SiB:  Your  fitvor  of  15th  ultimo  has  been  forwarded  to  me  here,  and  I  very  mudi 
regret  that  you  have  not  accepted  my  desire  to  be  of  such  service  to  you  as  I  could,  if 
not  in  all  the  objects  of  your  mission  to  Europe,  still  to  make  yourself  acquainted  by  per- 
■onal  observation  of  the  efficiency  and  general  characteristics  of  my  artillery,  for  I  bad 
conceived  that  at  least  this  would  have  formed  the  first  necessity,  and  that  the  process 
of  the  manufacture  of  a  gun  would  have  been  second  to  the  conviction  as  to  which  is 
really  the  most  efficient  system  of  artillery. 

If  you  recollect  during  our  conversation  in  Ix)ndon  I  endeavored  to  clearly  point  out 
to  yon  that  it  was  hardly  to  be  expected  that  the  process  of  manufacturing  artillery  upon 
my  system  could  be  shown  to  you,  a  process  only  arrived  at  by  an  immense  expenditure 
of  time  and  money,  while  on  your  side  no  compensation  would  be  guaranteed,  and  that 
we  should  thus  be  upon  une<iual  terms;  and  from  your  fuvor  of  15th  ultimo  I  can  now 
^ther  that  a  simple  walk  through  the  Flsseu  shops  would  even  not  be  all  that  you  would 
require,  but  that  the  system  of  construction  should  be  made  clear  to  you — an  amount 
of  information  scarcely  to  be  expected. 

I  was  sincerely  desirous  of  giving  you  every  means  of  examining  my  gun  as  a  piece  of 
•ffectiye  ordnance,  and  I  inclose  yuu  a  programme  I  had  proposed  to  myself  should  be 
followed,  and  I  think  you  will  be  oasured  that  I  liad  every  desire  of  being  thus  fiir  of 
•enrioe  to  you.  The  outlay  for  such  a  programme  would  be  £500  at  least,  so  that  I  was 
Itally  prepared  to  sacrifice  this  in  your  interest,  and  if  you  can  visit  the  practice-ground 
At  Meppen  after  15th  0<;tobcr,  I  will  do  my  utmast  still  to  show  you  all  the  courteay 
mad  attention  I  can  in  this  direction. 

Should  you  desire  to  have  a  series  of  reports  of  trials  with  my  guns  of  various  cali- 
beiiy  diowing  their  capabilities,  I  shall  be  happy  to  hiive  a  collection  of  them  made  for 
your  disposal. 

I  am,  air,  youre,  very  truly, 

/v.  Pro.  FRIED.  KRUPP, 

ALFRED  LONGSDON. 

Oommodore  Edwabd  Simi*son, 

R  S,  N.,  President  of  the  Gun  Foundry  Board,  London. 
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Draft  of  programme  for  United  States  Commission. 


Ckiliber. 


40-oentimetre  gun 

28-oenti2netre  gun 

IfiJ^centimetre  gun 

15-oentinietre  mortar. 

8.7-oentimetre  gun 

Light  7.5-cpntinietre  gun 

7.5-oentimetre  mountain  gun 
16.CM»ntimetre  shield  gun... 
16-oentimetre  pivot  gun 


Numbers  and  kind  of  pro- 
jectiles. 


2  common  shells., 


6  armor-piercing  shells 
5  common  shells 


5  common  shells., 


5  common  shells.. 

6  shrapnels 


6  shells,  5  shrapnels. 
5  shelln,  5  shrapnels. 
5  shells,  5  shrapnels. 

10  shells 

5  shells ...., 


Pauses  for^— 


Change  of  position  of  finunes., 


Change  of  position  of  frames. , 
Advance » , 


Rest,  including  advance. 


Space  of 
timsw 


» 

15 
15 
80 
15 
15 
15 
DO 
40 

ao 
ao 
» 


m 


490  minutess^  houn  60  minutes. 


APPENDIX  V. 


Paris,  France.  September  17,  1883. 

Sir:  On  my  return  from  an  extended  tour  in  France,  I  find  your  favor  of  the  Ist 
instant,  which  I  have  laid  before  the  Commission,  and  to  which  I  hasten  to  reply. 

The  *' draft  of  a  programme  for  the  United  States  Commission,"  inclosed  in  your 
letter,  is  of  a  most  elaborate  character,  and  very  strongly  confirms  the  statement  therein 
that  you  were  desirous  of  giving  the  Commission  **  every  means  of  examining  my  [yonr] 
gun  as  a  piece  of  effective  ordnance, '^  and  it  is  hardly  necessary  for  me  to  repeat  that 
such  an  exhibition  would  be  of  the  greatest  interest  personally  to  the  members  of  the 
Commi:}sion.  The  estimated  outlay  for  such  a  programme  (£500)  impresses  ns  with  the 
extent  of  the  sacrifice  you  were  prepared  to  make  in  this  regard  in  the  interest  of  the 
Commission. 

The  question  of  the  effectiveness  of  the  Knipp  gun  as  apiece  of  ordnance,  however,  it 
not  one  which  at  this  day  can  be  disputed.  The  battle  fought  at  Meppen  in  1879, 
though  bloodless,  and  without  an  enemy  in  the  field,  settled  this  question  most  decid- 
edly, and  you  cannot  suppose  that  the  members  of  this  Commission  are  ignorant  of  the 
results  that  have  ensued.  It  is  to  be  regretted  that  no  representatives  fh>m  the  United 
States  assisted  at  those  experiments;  but  the  results  are  known  throughout  the  world. 
To  witness  a  partial  repetition  of  them  would  be  excessively  interesting,  bat  it  would 
impart  no  new  information. 

You  will  thus  see  that  a  ' '  personal  observation  of  the  efficiency  and  general  chane- 
teristics  of  my  [your]  artillery"  was  not  necessary  in  order  to  satisfy  us  of  its  power; 
and  as  the  time  at  our  disposal  was  limited  and  our  course  of  investigation  indicated, 
we  were  forced  to  suppress  personal  inclination,  and  to  conclude  that  time  spent  as  yoo 
proposed  would  not  be  justified  by  the  especial  object  of  our  mission.  The  courtesy  of 
your  proposition  was  thoroughly  recognized,  and  1  trust  that  our  reasons  for  declining 
your  modification  of  our  request  are  accepted  as  a  necessity  arising  out  of  the  dream- 
stances  in  which  we  are  placed. 

After  being  notified  by  you  that  the  "works  at  Essen  cannot  be  seen,  as  these  an 
closed  to  all  but  those  who  have  special  business  of  inspection  of  war  material  on  order," 
the  Commission  established  for  itself  a  programme,  including  a  visit  to  the  Aboakhoff 
Works  at  Alexandrovsky,  which  will  prevent  it  from  entertaining  the  idea  of  visitiiig 
the  practice-ground  at  Meppen  after  the  15th  of  October,,  as  suggested  in  yonr  fitvor  of 
the  1st  instant,  to  which  this  note  is  a  reply. 

In  conclusion,  I  desire  to  say  tiiat  this  Commission,  though  organized  by  act  of  Oon- 
gress,  and  with  its  members  appointed  by  the  President  of  the  United  States  himiwlf, 
does  not  presume  to  question  the  perfect  right  of  the  authorities  of  any  estabUshmenft 
to  exclude  it  from  its  premises.     Such  rights  are  exercised  by  govemmenta,  and  aifteb 
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IB  within  the  rights  of  any  private  ooTporation,  and  I  deprecate  the  impreflsioii 
thai  may  he  conveyed  that  the  non-attendance  of  the  Commission  at  Meppen  is  the  le- 
solt  of  its  ezdnsion  from  Essen. 

The  CommiaBion  is  organized  as  a  Gan  Foundry  Board;  its  essential  work  concerns  it- 
self with  the  arrangement  of  shops,  the  selection  and  position  of  tools,  machines,  &c. — 
in  a  word,  with  ' '  installation.  *  *  Matters  of  manufacture  of  metal,  construction  of  guns, 
Aa, eome  in  as  incidental,  and  bear  much  on  the  special  object  of  its  mission;  but  gtm~ 
nrueUee  is  a  luxury  which  can  only  be  indulged  in  when  the  more  essential  features  of 
iti  work  do  not  engage  the  attention  of  the  Commission. 
Very  respectfully, 

K  SIMPSON, 
Oommodare,  United  States  Navy^  JPresident  of  ^  Board. 
Fried.  Kbupp,  Esq., 

Per  AlfMl  Longsdon,  Esq., 

E89e%, 
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RECOKO       • 

OF  THB 

OOHYENING   SESSIONS  AND  FBOGEEDINOS  OF  THE  OUN 

FOUNDEY  BOAED, 

April  10,  1883,  to  February  8,  1884. 


Gun  Foundry  Boabd, 

Ck)MMANDANT*8  OFFICE,   NAVY-YABD,  LeAOUB  ISLAND, 

Philadelphia,  Pa.,  April  10,  1883. 

The  Board  met  at  10.45  a.  m.,  in  accordance  with  the  precept  issaed  by  the  President 
^ihe  United  States  (File  Book,  p.  2),  instructions  received  from  the  honorable  Secretary 
ef  the  Navy  (File  Book,  p.  1),  and  order  of  Commodore  Edward  Simpson,  U.  S.  N.,  senior 
member  (Letter-Press  Book,  p.  3),  and  organized  as  follows: 

Commodore  Edward  Simpson,  United  States  Navy,  member,  president  of  the  Board. 

GM>t  Edmund  O.  Matthews,  United  States  Navy,  member. 

Col.  Thomas  G.  Baylor,  Ordnance  Department,  Unit^  States  Army,  member. 

Lieut.  Col.  Henry  L.  Abbot,  Engineer  Corps,  United  StatesvArmy,  member. 

Miy.  Samuel  S.  Elder,  Second  Artillery,  United  States  Army,  member. 

Lient.  William  H.  Jaqnes,  United  States  Navy,  member,  secretary  of  the  Board. 

All  members  present. 

The  precept  and  instructions  were  read  by  the  president. 

After  diflcuasion,  the  following  were  accepted  as  the  principal  requisites  of  location  and 
adi^tiaiilityofsite: 

Defensibility. 

Poasibility  of  expansion. 

OoDTenienoe  of  proving  and  testing. 

Proximity  of  iron. 

Proximity  of  coal. 

Proximity  of  skilled  labor. 

Proximity  of  water  communication. 

Character  of  foundation. 

Salubrity  of  climate. 

It  was  also  decided  to  prepare  letters  to  the  Secretaries  of  War  and  the  Navy  asking 
for  any  information  in  their  possession  relating  to  the  description,  capacity,  and  cost  of 
the  equipment  of  European  arsenals  and  foundries  capable  of  casting  and  manufacturing 
the  largest  guns.  Also,  for  plans  of  the  various  navy-yards  and  arsenals,  said  plans  to 
cover  the  accepted  requisites  of  location  and  adaptability. 

It  was  further  decided  to  prepare  a  circular  letter  to  the  steel  manufacturers  and  gun 
fiictors  asking  what  Government  assistance  would  be  necessary  to  enable  them  to  un- 
dertake the  casting  and  manufacture  of  the  largest  guns,  inclosing  copies  of  Army 
Ovdnanoe  Circular  Letter  and  Army  General  Order  No.  20.  To  be  included  in  this  is 
the  estimate  of  a  steam  hammer  for  or  other  means  of  the  manufacture  of  80  and  100 
ton  gons. 

Aner  Airther  discussion  of  plan  of  action,  the  Board,  at  2  p.  m.,  adjourned  subject  to 
eaU  of  president. 


Gun  Foundry  Board, 
Commandant's  Office,  Navy- Yard,  League  Island, 

Philadelphia,  Pa.,  May  18,  1883. 

BoMd  met  at  10.45  a.  m.,  in  pursuance  of  the  order  of  its  president  of  May  9,  1883. 
AH  memben  present 

The  reeoid  of  the  last  meeting  was  read  and  approved. 

Tlw  Boud  then  proceeded  to  read  and  file  communications.    (File  Book  A,  Noe.  12. 
1%  15^  le,  18,  19,  do,  27,  28,  30,  31,  36,  37,  38.) 
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Head,  considered,  and  placed  on  file  the  following  correspondence:  From  Mr.  Thomai 
S.  Kennedy,  of  Loaisville,  Ky.,  offering  his  homestead  as  a  site  for  the  propooed  fomi- 
dry  (File  Book  6,  7,  8,  9,  33);  from  Senator  Mahone,  of  Petersburg,  Va.  (File  Book  24); 
and  from  Mr.  George  F.  Tyler,  president  of  the  Norfolk  and  Western  Railroad  Company 
(File  Book  29);  and  from  Mor^n,  Williams  &  Co.  (File  Book  11). 

The  Board  then  proceeded  with  the  discussion  of  the  navy-yards  and  arsenals  to  be 
visited,  and,  after  consideration  of  their  location  and  adaptability,  concluded  for  the 
present  not  to  visit  the  following,  viz:  Beautbrt  naval  station,  S.  C;  Key  West  naval 
station,  Fla. ;  Mare  Island  navy-yard,  Cal. ;  Pensacola  navy-yard,  Fla. ;  Augusta  Ar- 
senal, Ga. ;  Benicia  Arsenal,  Cal.;  Fort  Monroe  Arsenal,  Old  Point  Comfort,  Ya.;  In- 
dianapolis Arsenal,  Ind. ;  Kennebec  Arsenal,  Augusta,  Me. ;  New  York  Arsenal,  Gov- 
ernor's Island,  New  York  Harbor,  and  San  Antonio  Arsenal,  Texas,  leaving  the  following 
to  be  visited,  viz:  Boston  navy-yard,  Mass. ;  League  Island  navy-yard,  Philadelphia, 
Pa. ;  New  London  naval  station,  Conn. ;  New  York  navy-yard,  N.  Y. ;  Norfolk  navy-yard, 
Va. ;  Portsmouth  navy-yard,  N.  H.;  Washington  navy-yard,  D.  C. ;  Allegheny  Arsenal, 
Pittsburgh,  Pa.;  Frankfort  Arsenal,  Philadelphia,  Pa.;  Springfield  Armory,  i^IasB.; 
Rock  Island  Arsenal,  111. ;  Watertown  Arsenal,  Mass. ;  and  Watervliet  Arsenal,  Wert 
Troy,  N.  Y. 

On  motion,  it  was  voted  that  the  president  of  the  Board  be  requested  to  comiuunicati 
with  the  Secretaries  of  War  and  the  Navy  upon  the  subject  of  the  advisability  of  visit- 
ing gun  foundries  in  Europe,  which,  in  its  opinion,  is  necessary  to  gain  the  desired  in- 
formation. 

After  discussion  of  the  course  to  be  pursued  in  making  the  designated  visits,  the 
Board  inspected  the  navy-yard,  League  Island,  Philadelphia,  and  adjourned  at  2.30  p. 
m.  to  meet  in  Norfolk,  Va.,  on  Tuesday,  the  29th  instant,  to  examine  the  Norlblk  navy- 
yard. 


Gun  Foundby  Boabd, 

Norfolk,  Va.,  3Iay  29,  1883. 

Board  met  at  10.30  a.  m.,  pursuant  to  adjournment.     All  members  present. 

Visited  and  examined  the  Norfolk  navy-yanl  for  the  purpose  of  determining  the  ad- 
vantages of  this  location  for  a  Government  foundry.  After  discussion  and  due  consid- 
eration of  the  reciuirements  indicated  by  the  Ik>ard  as  a  standard  of  reference,  the  Board 
reserved  its  decision  in  the  case  of  this  yard  until  further  informed  of  the  characteristiM 
of  other  points  to  be  visited  in  accordance  with  the  President's  order. 

Read  and  filed  communications,  Pennsylvania  Railroad  (File  Book  40),  Anderson  Urn 
Puy  &  Co.  (File  Book  39),  Park,  Bro.  &  Co.  (File  Book  42). 

At  2  p.  m.  adjourned  to  meet  in  Washington,  D.  C,  Wednesday,  the  30th  instant. 


Gun  Foundby  Boabd, 
WashinffUmy  D.  C„  Map  30,  188B. 

Board  met  at  10  a.  m.,  pursuant  to  adjournment.     All  members  present 

Visited  and  examined  the  Washington  navy-yard  for  the  purpose  of  determining  tht 
advantages  of  this  location  for  a  Government  foundry. 

After  discussion  and  due  considemtion  of  the  requirements  indicated  by  the  Boaid  as 
a  standard  of  reference,  the  Board  reserved  its  decision  in  the  case  of  this  yard  nntilftir- 
ther  informed  of  the  characteristics  of  other  points  to  be  visited  in  accordance  with  tht 
President's  order.  The  Board  also  inspected  the  ordnance  work  in  progrets  attiiii 
yard. 

At  3  p.  m.  adjourned  to  meet  in  Pittsburgh,  Pa.,  Thursday,  the  31st  instant,  at  10 
a.  m. 


Gun  Foundry  Boabd, 

IHttsburgh,  Pa,,  Jfay  31, 1883. 

Board  met  at  10  a.  m. ,  pursuant  to  adjournment.     All  members  present. 

Visited  and  examined  the  Allegheny  Arsenal,  Pittsburgh,  Pa.,  for  the  purpose  of  ds- 
termining  the  advantages  of  this  location  for  a  (Government  foundry. 

After  discussion  and  due  consideration  of  the  requirements  indicated  by  the  Boaid  it 
a  standard  of  reference,  the  Board  reserved  its  decision  in  the  case  of  this  anenal  until 
fhrther  informed  of  the  characteristics  of  other  points  to  be  visited  in  aoooidanos  with  tht 
President's  order. 
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The  Board  also  visited  the  Black  Diamond  Steel  Works  of  Messrs.  Park  Brothers, 
examined  the  operation  of  the  seventeen-ton  hammer,  one  of  the  largest  in  the 
United  States.  An  investigation  of  the  manufacture  of  steel  at  this  establishment 
abowed  the  metal  was  entirely  produced  by  the  Siemens  process,  applied  not  only  to 
open-hearth  method,  but  also  to  the  fhrnaces  in  which  the  crucible  steel  is  made. 
At  5  p.  m.  adjourned  to  meet  in  Johnstown,  Pa.,  Friday,  June  1,  at  11  a.  m. 


Gun  Foundry  Boabd, 

JohnsUntm^  Pa.  ^  June  1, 1883. 

Board  met  at  11  a.  m.,  pursuant  to  acyoumment.     All  members  present. 

Visited  the  Cambria  Iron  Works,  and  witnessed  the  operation  of  the  production  of 
by  the  Siemens  open-hearth  rotary  furnace,  of  which  there  were  two  in  operation, 
another  in  process  of  constructioon,  of  a  capacity  of  about  20  tons  each.  The  Board 
inspected  the  blast  furnaces,  steel-rail  mills,  and  other  works  of  this  large  establish- 
t 

At  5.50  p.  m.  adjourned  to  meet  subject  to  call  of  the  president. 


Gun  Foundby  Boabd, 
Cold  Spring,  N.  Y.,  June  14,  1883. 

Board  met  at  1  p.  m.,  pursuant  to  a^oumment.     All  members  present. 

▼isited  the  Cold  Spring  Foundry  and  Gun  Factory  of  Messrs.  Paulding,  Kemble  & 
Cto.t  and  examined  its  site  and  the  capacity  and  condition  of  its  plant.  The  Board  then 
ptoceeded  to  read  and  file  communications.     (File  Book  49,  51,  52.) 

At  4  p.  m.  a^oumed  to  meet  in  West  Troy,  N.  Y.,  Friday,  June  15,  at  9  a.  m. 


West  Tboy,  N.  Y.,  June  15,  1883. 

BcMttd  met  at  9  a.  m.,  pursuant  to  acyoumment.     All  members  present. 

TMfeed  and  examined  the  Watervliet  Arsenal,  West  Troy,  N.  Y.,  for  the  purpose  of 
dotennining  the  advantages  of  this  location  for  a  Gk)vemment  foundry. 

Alter  discossion  and  due  consideration  of  the  requirements  indicated  by  the  Board 
M  a  standard  of  reference,  the  Board  reserved  its  decision  in  the  case  of  this  arsenal  until 
ftirtlier  informed  of  the  characteristics  of  other  points  to  be  visited  in  accordance  with 
President's  order. 

At  1  p.  m.  a^ioomed  to  meet  in  Springfield,  Mass.,  Saturday,  June  16, at  10a.  m. 


GuK  Foundry  Board, 
Springfield,  Mom,,  June  16,  1883. 

Board  met  at  10  a.  m. .  porsnant  to  a^jonrnment. 

Tinted  and  examinea  the  National  Armory,  Springfield,  Mass.,  for  the  purpose  of 
dotennining  the  advantages  of  this  location  for  a  Government  foundry. 

Alter  discnssion  and  due  consideration  of  the  requirements  indicated  by  the  Board 
00  a  standard  of  refbrence,  the  Board  reserved  its  decision  in  the  case  of  this  armory 
mtQ  ftirther  informed  of  the  characteristics  of  other  points  to  be  visited  in  accordance 
with  the  President's  order. 

Examined  also  the  steam  hammer,  fhmaoe,  and  hydraulic  anvil  erected  in  the  works 
§0K  the  mannfiictnre  of  tfie  Hitchcock  gun. 

At  1  p.  m.  adjourned  to  meet  in  Bcwton,  Monday,  June  18,  at  8.30  a.  m. 


Gun  Foundry  Board, 

Boston,  Mass.,  June  18,  1883. 

Board  met  pursuant  to  adjournment.    All  members  present. 

Dwcamed  the  suggested  necessity  of  the  employment  of  a  mechanical  expert  and  a 
looorder  to  accompany  the  Board  during  its  European  inspection,  and  concluded  the 
omplojment  of  the  latter  was  not  necessary  at  the  present  time,  and  postponed  action 
in  regiird  to  the  former  until  the  necessity  of  his  services  might  be  proved. 
•     The  Board  then  proceeded  to  Union  Market,  Mass.,  and  examined  the  Watertown 
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ArBenal,  for  the  purpose  of  determining  the  advantages  of  this  location  for  m  Goyem- 
ment  foundry. 

After  discnseion  and  due  consideration  of  the  requirements  indicated  by  the  Board  m 
a  standard  of  reference,  the  Board  reserved  its  decision  in  the  case  of  this  araenal  nntfl 
fhrther  informed  of  the  characteristics  of  other  points  to  be  visited  in  aooordanoe  with  tbs 
President's  order. 

Examined  also  the  Emory  testing  machine  erected  in  these  Works  and  said  to  be  tbs 
most  excellent,  delicate,  and  powerful  testing  machine  in  the  world. 

The  Board  then  proceeded  to  Charlestown,  Mass.,  and  examined  the  Boston  navy-yaid, 
fbr  the  purpose  of  determining  the  advantages  of  this  location  for  aGk)vemmentfoandi7. 

After  discussion  and  due  consideration  of  the  requirements  indicated  by  the  Board  m 
a  standard  of  reference,  the  Board  reserved  its  decision  in  the  case  of  this  navy-yaid  un- 
til further  informed  of  the  characteristics  of  other  points  to  be  visited  in  aocoidance  witk 
the  President's  order. 

At  4  p.  m.  adjourned  to  meet  at  Portsmouth,  N.  H.,  Tuesday,  June  19,  1883,  at  8 
a.  m. 


Gun  Foukdby  Boasd, 
Portsmouih,  N.  J7.,  June  19,  1883L 

Board  met  at  8  a.  m.,  pursuant  to  adjournment.    All  members  present. 

Visited  and  examined  the  navy-yard  for  the  purpose  of  determining  the  advantagei  <rf 
this  location  for  a  Government  foundry.  After  discussion  and  due  consideration  of  tht 
requirements  indicated  by  the  Board  as  a  standard  of  reference,  the  Board  reserved  ill 
decision  in  the  case  of  this  navy-yard  until  further  informed  of  the  charaoteriatioi  of 
other  points  to  be  visited  in  accordance  with  the  President's  order. 

At  11  a.  m.  a4Joumed  to  meet  in  Boston,  Mass.,  Tuesday,  June  19,  1883,  at  2  p.  m. 


Gun  Foukdby  Boabd, 
Boston,  Mau,y  June  19,  1883L 

Board  met  at  2  p.  m.,  pursuant  to  a^oumment.     All  members  present. 

Visited  the  South  Boston  Iron  Works  and  Gun  Factory,  South  Boston,  ICaas.,  and  eL- 
amined  its  site  and  the  capacity  and  condition  of  its  plant. 

At  5  p.  m.  adjourned  to  meet  in  New  London,  Conn.,  Wednesday,  Jane  20,  1883,  al 
10.30  a.  m. 


Gun  Foundry  Boabd, 
New  London f  Cbfin.,  June  20,  1883. 

Board  met  at  10.30  a.  m.,  pursuant  to  adjournment. 

Visited  and  examined  the  New  London  naval  station  for  the  purpose  of  determinisf 
the  advantages  of  this  location  for  a  Government  foundry.  After  discaaBion  and  dsi 
consideration  of  the  requirements  indicated  by  the  Board  as  a  standard  of  referenoe,  tht 
Board  reserved  its  decision  in  the  cose  of  this  naval  station  until  further  informed  of  tht 
characteristics  of  other  points  to  be  visited  in  accordance  with  the  President's  order. 

At  3.30  p.  m.  adjourned  to  meet  subject  to  the  call  of  the  president. 


Gun  Foundry  Board, 
New  York,  N,  F.,  Juig  18,  1883L 

Board  met  on  board  Cunard  royal  mail  steamer  ^*Servia,"  and  left  the  United  Sttttai 
for  England,  in  accordance  with  orders  of  the  Secretary  of  War  (File  Book  A,  p.  53)aiii 
the  Secretary  of  the  Navy  (File  Book  A,  p.  45).     All  members  present. 


Gun  Foundry  Boabdi, 
London  J  England,  Julg  27,  188S. 

Board  met  pursuant  to  the  order  of  its  president.     All  members  present. 

The  president  was  recjuested  to  communicate  with  the  United  States  "ulnJitfir  ti 
England,  and  ask  his  aid  in  obtaining  permission  to  visit  the  government 
meute. 

The  Board  then  adjourned  to  meet  Monday,  the  30th  instant,  at  10  a.  m. 
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Gun  Foundbt  Boabd, 
Landan^  England,  Mandajf,  Juljf  30,  1883. 

Boaid  met  at  10  a.  m.  pnnoant  to  a^joninment.    All  membere  present  except  Ookinel 
Bajlor,  abamt  on  aoconnt  of  sickness. 
Sent  oommiinieatimis.    (Letter  Book,  pp.  11&-120. } 
ReeeiTed  and  filed  communications.    (File  Book  B,  p.  1.) 

The  Board  then  proceeded  to  pay  an  official  call  apon  the  honorable  James  RnsseU 
LowcH,  United  States  minister,  and  accepted  the  invitation  of  Sir  Joseph  Whitworth, 
.,  to  call  at  his  London  office  and  inspect  his  systems  of  gun  oonstmction,  projectile 
mfiKstore,-  and  armor  plating,  with  specimens  of  maohines  for  testing  same. 
A^ioomed  at  4  p.  m.  to  meet  at  8  p.  m.* 


Gun  Foundby  Boabd, 
Bbown's  Hotel,  Doyeb  Stbebt, 
London,  England,  Monday,  July  30,  1883. 

Boaid  met  at  8  p.  m.,  porsoant  to  adjournment.  All  members  present  except  Oolonel 
Burlor,  absent  on  account  of  sickness. 

TIm  Board  proceeded  to  discuss  plans  for  fhture  action,  and  requested  the  president  to 
•ommunicate  with  the  following-named  manufacturers  in  relation  to  its  proposed  visit 
to  their  works,  viz:  Alfred  Longsdon,  Fried.  Krupp's  Cast-Steel  Works,  9  New  Broad 
iteeet,  London;  Thomas  Firth  <&  Sons,  Norfolk  Works,  Sheffield;  Charles  Cammell  & 
Go.,  Sheffield;  Sir  John  Brown  &.  Co.,  Sheffield;  Sir  William  Armstrong,  Mitchell  & 
Co.,  Elswick,  Newcastle-on-Tyne;  Messrs.  Vickers,  Sons  &  Co.,  Sheffield;  and  Heniy 
Beaemer  &  Co.,  Sheffield. 

The  president  was  also  requested  to  address  a  letter  to  the  honorable  L.  P.  Morton, 
Uidted  States  minister  to  France,  asking  his  kind  offices  in  securing,  in  advance  of  the 
anrival  of  the  Board,  permits  from  the  French  Gk)vemment  to  visit  their  works  at  Puteaux, 
Roelle,  Bouges,  GAvie,  and  Sevran-Livry. 

Sent  communication.     (Letter  Book,  p.  123.) 
L- At  10.30  p.  m.  a^joumeid  to  meet  Wednesday,  August  1,  at  9.30  a.  m. 


Gun  Foundry  Boabd, 
London,  England,  Wednesday,  August  1,  1883. 

Board  met  at  9.30  a.  m.,  pursuant  to  adjournment.  All  members  present  except  Colo- 
nel Bi^Ior,  absent  on  account  of  sickness. 

Received  from  English  war  office,  through  Lieutenant-Commander  Chadwick,  naval 
attach^,  and  in  answec  to  his  request,  a  *'  list  of  machinery  employed  in  the  construction 
•f  steel  B.  L.  guns  in  Uie  Royal  Gun  Factory.  Woolwich,  together  with  a  list  of  the  ad-> 
dnmm  of  the  firms  from  whom  the  necessary  appliances  are  procurable.'' 

Sent  communications.     (Letter  Book,  pp.  126-132.) 

Resd  and  filed  communication.     (File  Book  B,  p.  2. ) 

The  Board  then  proceeded  to  the  Royal  Arsenal  at  Woolwich  and  visited  the  gun 
flMStories^  after  whic^  it  adjourned  to  meet  to-morrow,  Thursday,  at  10  a.  m. 


Gun  Foundry  Board, 
Brown's  Hotel,  Dover  Street, 

Thursday,  August  2,  1883. 

Boaid  met  at  10  a.  m.,  pursuant  to  adjournment.    All  members  present. 

Read  sjid  filed  communications.     (File  Book  B,  pp.  4,  5.) 

Received  a  visit  from  Mr.  Greenwood,  of  the  firm  of  Greenwood  &  Batly,  tool  manu- 
flwtiinn,  of  Leeds.  Discussed  with  him  the  subject  of  tools,  particularly  as  to  sizes  and 
nnmber  requisite  to  perform  certain  work  in  a  certain  time.  Mr.  Greenwood  proposed 
to  pnpare  and  submit  to  the  Board  a  plan  of  works  and  an  arrangement  of  shops  and 
tooiB  caJcnlated  to  accomplish  the  work  proposed  by  the  Board. 

Senl  oommnnications.     (Letter  Book,  pp.  133, 134.) 

Tba  Board  then  visited  and  inspected  the  London  Ordnance  Works  of  Messrs.  J. 
ViTBWWir  &  Go.,  after  which  it  adjourned  to  meet  to-morrow,  Friday,  3d  instant^  at 
9.30*^  m. 


328       REPORT  OP  THE  SECRETARY  OF  THE  NAVY. 

Gun  Foundey  Boabd, 
London,  England,  Friday,  Augiui  3,  1883. 

Board  met  at  9.30  a.  m.,  pursuant  to  adjournment.     All  members  present. 

Read  and  filed  communications.     (File  Book  B,  pp.  6-10.) 

The  Board  then  proceeded  to  the  Woolwich  Arsenal,  visited  the  gun,  carriage,  and 
projectile  factories,  the  laboratory,  and  witnessed  a  trial  of  theYavassear  gon-cairiage 
for  4-inch  B.  L.  rifle. 

Sent  communications.     (Letter  Book,  pp.  135-137.) 

Tlie  Board  then  a4Joumed,  to  meet  Tuesday,  the  7th  instant,  at  9.30  a.  m. 


Gun  Foundry  Board, 
London,  England,  Tuesday ^  Auguai  7,  1883. 

Board  met,  pursuant  to  adjournment,  at  9.30  a.  m.     All  members  present. 
Read  and  filed  communications.     (File  Book  B,  pp.  11-15  and  17.) 
Sent  communications.     (Letter  Book,  pp.  138-143.) 

The  Board  then  proceeded  to  Woolwich  Arsenal  and  Continued  its  inspection,  after 
which  it  a^oumed,  to  meet  subject  to  call  of  its  president. 


Gun  Foundry  Board, 
Ijondon,  England,  Wednesday,  AuguM  8,  1883. 

Board  met  pursuant  to  ac^oumment.     All  members  present. 
-    Sent  communication.     (Letter  Book,  p.  145.) 

Read  and  filed  communication.     (File  Book  B,  p.  16.) 

Accompanied  by  Mr.  J.  Yavasseur,  of  London,  and  Lieutenant-Ck>mmaiider  F.  E 
Chad  wick,  naval  attach^  to  the  legation,  London,  the  Board  proceeded  to  SheflMd,  and 
adjourned  to  meet  to-morrow,  Thursday,  the  9th  instant,  at  10  a.  m. 


Gun  Foundry  Board, 
Royal  YiCTORiA  Hotxl, 
Sheffield,  England,  Thursday,  Augnai  9,  1883. 

Board  met  at  10  a.  m.,  pursuant  to  adjournment.     All  members  present. 

The  Board  proceeded  to  the  Norfolk  Iron  and  Steel  Works  of  Thomas  Firth  ft  Soni, 
Limited;  witnessed  a  casting  of  crucible  steel,  and  inspected  the  works. 

Read  and  filed  communication.     (File  Book  B,  p.  18a.) 

Received  from  Yarrall,  Elwell  &  Middleton,  constructing  maehinists,  Fuia,  Fimnee, 
through  Lieutenant-Commander  Chad  wick,  tracings  and  descriptions  of  gan  mUlingand 
drilling,  breech-screw  and  planing  and  rifling  machines  now  at  Rnelle,  rauioe. 

At  5.30  p.  m.  a4Joumed,  to  meet  to-morrow,  Friday,  10th  instant,  at  10  a.  m. 


Gun  Foundry  Board, 
Royal  Yictoria  Hotbl, 
Sheffield,  England,  Friday,  Augmti  10,  1883. 

Board  met  at  10  a.  m.,  pursuant  to  adjournment.     All  members  present. 

Sent  communications.     (Letter  Book,  pp.  146-148.) 

Read  and  filed  communications.     (File  Book  B,  p.  18. ) 

The  Board  then  proceeded  to  the  Atlas  Steel  and  Iron  Works  of  John  Brown  A  Ooi, 
Limited,  and  witnessed  the  process  of  soldering  iron  and  steel  plates  for  armor,  the  Bes- 
semer process  of  inunufacture,  and  inspected  the  works. 

At  3  p.  m.  the  Board  proceeded  to  the  Iron  and  Steel  works  of  Charles  CSammel  A  Coi, 
Limife.l,  and  witnessed  the  formation  of  a  compound  armor  plate  by  the  proeoMofa 
steel  castinjj:  upon  a  wrought-iron  plate  prepared  for  the  purpose.  Inspected  the  Bes- 
semer plant  and  other  parte  of  the  works. 

At  5.30  p.  m.,  acyourned  to  meet  to-morrow,  Saturday,  the  11th  instant,  at  10  ai  n. 
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Gun  Foundry  Boakd, 
Royal  Victoria  Hotel, 
Sheffield^  England,  Saturday,  AuguM,  11,  1883. 

Board  met  at  10  a.  m.,  pnrauant  to  a^onrament.     All  members  present. 

Read  and  filed  communication.     (File  Book  B,  p.  19.) 

The  Board  then  proceeded  to  the  River  Don  Works  of  Messrs.  Vickers,  Sons  &  Co., 
limited;  and  inspected  the  forge  and  machine  shops,  bat  were  not  invited  to  view  the 
pioccw  of  steel  mana£EM:tare. 

At  1  p.  m.  a^onmed,  to  meet  on  Monday,  the  13th  instant,  at  10  a.  m. 


Gun  Foundry  Board, 
Royal  Victoria  Hotel, 
Sheffield,  England,  Monday,  August  13,  1883. 

Board  met  at  10  a.  m.,  pursuant  to  adjournment.     All  members  present. 

Read  and  filed  communication.     (File  Book  B,  p.  22.) 

The  Board  then  proceeded  to  the  Bessemer  Steel  Works  of  Henry  Bessemer  &  Co. , 
Limited;  inspected  the  works,  and  witnessed  a  five- ton  casting  by  the  Bessemer  process 
and  medianical  mixer  or  stirrer. 

The  Board  then  a4joumed  to  meet  in  Newcastle-on-Tyne,  Tuesday,  the  14tii  instant, 
at  8  p.  m. 


Gun  Foundry  Board, 

The  County  Hotel, 
Newca«Ue^n-Tyne,  England,  Tuesday,  August  14,  1883. 

Board  met  pursuant  to  acUoumment.     All  members  present. 

Bead  and  filed  communications.     (File  Book  B,  pp.  23-25.) 

Scmt  communications.     (Letter  Book,  pp.  149-152.) 

The  Board  requested  its  president  to  communicate  with  the  Fried.  Krupp  Cast  Steel 
Works,  regretting  the  Board*s  inability  to  accept  the  kind  invitation  to  witness,  at 
Mewpen,  an  exhibition  of  the  general  efficiency  of  the  Krupp  manufacture. 

The  president  was  also  requested  to  communicate  with  the  United  States  minister  to 
Roana,  and  ask  his  aid  in  obtaining  permission  to  visit  the  Government  establishments 


A^jocurned  to  meet  to-morrow,  Wednesday,  the  15th  instant,  at  10  a.  m. 


Gun  Foundry  Board, 

The  County  Hotel, 
NeuHM^le-<m-l]fne,  England,  Wednesday,  August  15,  1883. 

Board  met  at  10  a.  m.,  pursuant  to  acUoumment.     All  members  present. 
Sent  oommnnication.     (Letter  Book,  p.  153. ) 

The  Board  then  proceeded  to  the  Elswick  Works,  Sir  W.  G.  Armstrong,  Mitchell  A 
Co.,  and  inspected  part  of  the  ordnance  works. 

At  2  p  m.  a4ionmed  to  meet  to-morrow,  Thursday,  the  16th  instant,  at  10  a.  m. 


Gun  Foundry  Board, 

The  County  Hotel, 
Newcastle-on-Tyne,  England,  Thursday,  August  16,  1883. 

Board  met  at  10  a.  m..  pursuant  to  adjournment.     All  mcmliers  present. 

Bent  oommnnications.     (Letter  Book,  pp.  155,  156.) 

The  Board  then  proceeded  to  Middlesbmuj^h.  and  inspected  the  Cleveland  Iron  and 
f^eel  works  of  Bolchow,  Vaughan  &  Co. ,  and  witnessed  the  production  of  steel  by  the 
ImwIc  process. 

The  Board  then  returned  to  Newcantle-on-Tync,  and  at  5.30  p.  m.  a  'j  «u:ued  to  meet 
liMnoROW,  Friday,  the  17th  instant,  at  10  a.  m. 
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Gun  Foundby  Board, 
Neufcoitle-on-Iifne,  England,  Friday,  August  17,  1883. 

Board  met  at  10  a.  m.,  paTsnant  to  a^joamment.     All  members  present. 

Read  and  filed  commanications.     (File  Book  B,  pp.  26,  27.) 

The  Board  then  proceeded  to  a  further  inspection  of  the  Elswick  Works,  Sir  W.  0. 
Armstrong,  Mitchell  &  Co. 

At  3  p.  m.  adjourned  to  continue  the  inspection  of  these  works  to-morrow,  Satardaj, 
the  18th  instant,  and  to  meet  on  Monday,  the  20th  instant,  at  10  a.  m. 


August  18,  1883. 
By  direction  of  the  president,  sent  communications.     (Letter  Book,  pp.  158,  159.) 


GuK  Foundry  Board, 
The  County  Hotel, 
NewcasUe^n-Tyne,  England,  Mondajf,  August  20,  1883. 

Board  met  at  10  a.  m.,  pursuant  to  adjournment.     All  members  present. 

Read  and  filed  communications.     (File  Book  B,  pp.  28,  29.) 

Received  accompanying  drawings  and  descriptions  of  4-foot  sliding-gap  lathe  sod 
3-foot  screw  cutting  and  sliding  lathe  from  Varrall,  Elwell  &  Middleton,  of  Piuii, 
France. 

Sent  communication.     (Letter  Book,  p.  160.) 

The  Board  then  proceeded  to  make  another  visit  to  the  Elswick  Works,  after  which 
it  a^Joumed  to  meet  to-morrow,  Tuesday,  the  21st  instant,  at  11a.  m.,  in  Leeds. 


Gun  Foundry  Board, 
Qubbn'b  Hotkl, 
Leeds,  England,  Tuchdag,  August  21, 1863. 

Board  met  at  11  a.  m.,  pursuant  to  a4Joamment.    All  memhers  present. 

The  Board  proceeded  to  the  offices  and  works  of  Messrs.  Greenwood  &  Bntey  and  in- 
spected plans  of  machinery  and  tools  for  the  manu&cture  of  guns. 

At  2  p.  m.  adjourned  to  meet  to-morrow,  Wednesday,  the  22d  instant,  at  10  a.  m.,  in 
Manchester. 


Gun  Foundry  Boabld, 
QuBKN'8  Hotel, 
Manchester,  England,  Wednesday,  August  22,  1683. 
Board  met  at  10  a.  m.,  pursuant  to  adjournment.     All  memhers  present. 
The  Board  proceeded  to  the  office  and  works  of  Messrs.  Hnlse  &  Co.,  and  inqiectei 
plans  of  machinery  and  tools  for  the  manufacture  of  guns. 
At  1  p.  m.  adjourned  to  proceed  to  London,  and  meet  subject  to  call  of  its  pn^dent 


Gun  Foundry  Board, 
Brown's  Hotel,  Dover  STRner, 
London,  England,  Friday,  August  24,  1663w 
Board  met  at  8  p.  m.,  at  its  president's  call.     All  members  present. 
Read  nnd  filed  communications.     (File  Book  B,  pp.  30,  31.) 
Sent  commuulcution.     (Letter  Book,  p.  161.) 

After  discussion,  Board  adjourned  at  10  p.  m.,  to  meet  in   Paris,  Fnmoe, 
the  29th  instant,  at  10  a.  m. 
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Gun  Foundry  Board, 
The  Nobmandy  Hotel,  Rue  db  l'Echellb, 

Paris,  France,  Wednesday,  August  29,  1883. 

BcMud  met  at  10  a.  m.,  puraiiaiit  to  a^joamment.     All  members  present. 

Beeeiyed  oommnnicatioii.     (File  Book  B,  p.  42.) 

The  Board  then  proceeded  to  pay  an  official  call  upon  the  Hon.  L.  P.  Morton,  United 
Slates  minister  to  France,  and  visited  the  works  of  the  *'Soci4t^  Anonyme  des  Anciena 
Btahl'ta  OaU,"  Paris. 

The  Board  then  a^jonmed  to  meet  to-morrow,  Thursday,  the  30th  instant,  at  11 


Gun  Foundry  Board, 
The  Normandy  Hotel, 
Paris,  France,  Thursday,  August  30,  1883. 

Board  met  at  11  a.  nL,  porsoant  to  a^joomment.     All  members  present. 

The  Board  then  proceeded,  in  company  with  Minister  Morton  and  his  first  secretary 
•f  tegation,  to  call  npon  the  military  governor  of  Paris,  in  accordance  with  the  request 
af  the  Frei^  minister  of  war  of  August  18th,  and  left  communication  (File  Book  B,  p. 
43),  after  which  the  Board  adjourned  to  meet  to-morrow,  Friday,  the  31st  instant,  at 
OiSOa.  m. 


Gun  Foundry  Board, 
The  Normandy  Hotel, 
Paris,  France,  Friday,  August  31,  1883. 

Board  met  at  9.30  a.  m.,  ptusuant  to  adjournment.     All  members  present. 

Beoeiyed  communication  (File  Book  B,  p.  43)  from  the  military  governor  of  Paris,  with 
Ui  indonenient. 

The  Board  then  proceeded  to  visit  the  fitablissement  d'Artillerie  de  Puteaux,  near 
(;  iJler  which  the  Board  adjourned  to  meet  to-morrow,  Saturday,  September  1,  at 
11a.  m. 


Gun  Foundry  Board, 
The  Normandy  Hotel, 
Paris,  France,  Saturday,  September  1,  1883. 

Board  met  at  11  a.  m.,  pursuant  to  adjournment.     All  members  present. 

After  diflcnsnon,  decided  to  leave  Paris  Monday,  the  3d  instant,  at  8.45  a.  m.,  for 
▲Dgonltoie,  Bouigea,  Lyons,  and  Le  Creusot. 

'nie  Board  then  proceeded  to  Sevran-Livry,  near  Paris,  and  inspected  the  powder  fiio- 
^otj  and  butts  of  Sevran-Livry. 

Beeeiyed  and  filed  communications.     (File  Book  B,  pp.  34,  35.) 

The  Board  then  adjourned  to  meet  Monday,  the  3d  instant,  at  8  a.  m. 


Gun  Foundry  Board, 
Sunday,  September  2,  1883. 

Sent  oommnnications.     (Letter  Book,  pp.  184-187.) 


Gun  Foundry  Board, 
Paris,  France,  Monday,  September  3,  1883. 

Boaid  met  at  8  a.  m.,  pursuant  to  adjournment.     All  members  present. 

Tba  Board  proceeded  to  Angoul^me,  France,  by  way  of  Orleans  and  Tours,  to  visit  the 

teloiyofBiiene. 
AdDooOMd  a(  4  p.  m.  to  meet  to-morrow,  Tuesday,  the  4th  instant,  at  11  a.  m. 
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Gun  Foundry  Boabd, 
Gband  Hotel  du  Palais, 
AngoulSme,  France j  Tuvadayy  September  4, 1883. 

Board  met  at  11  a.  m.,  pursuant  to  adjournment.     All  members  present. 
Proceeded  by  carriage  (40  minutes'  drive)  to  Ruelle,  and  inspected  tbe  National  Gim 
Foimdiy. 
At  6  p.  m.  acyourned  to  meet  to-morrow,  Wednesday,  tbe  5tb  instant,  at  nooa. 


Gun  Foundry  Board, 
AngoulSmej  France,  Wednesday,  September  6, 1883. 

Board  met  at  noon,  pursuant  to  a4Joumment.     All  members  present. 
The  Board  then  proceeded  to  Ruelle  and  continued  its  inspection  of  the  National  Gob 
Foundry  there. 
At  6  p.  m.  a(Uoumed  to  meet  to-morrow,  Thursiday,  the  6th  instant,  at  9.30  a.  m. 


Gun  Foundry  Board, 
AngoulSme,  France,  Thursday,  September  6, 1883. 

Board  met  at  9.30  a.  m.,  pursuant  to  acyournment.     All  members  present. 
The  Board  then  proceeded,  via  Tours  and  Yierzon,  to  Bourges,  where  it  aniTed  at  8.45 
p.  m.,  and  acyoumed  to  meet  to-morrow,  Friday,  the  7th  instant,  at  9.46  a.  m. 


Gun  Foundry  Board, 
Grand  Hotel  de  la  Boulb  d'Or, 

Bourges,  France,  Friday,  September  7. 1883. 

Board  met  at  9.45  a.  m.,  pursuant  to  acyournment.     All  members  present. 

The  Board  then  proceeded  to  pay  an  official  call,  accompanied  by  lieatenuuit-Ooai- 
mander  Chadwick,  naval  attach^  to  the  legation,  London,  upon  General  Schn^^gans, 
commandant  of  the  eighth  army  corps,  and  then^isited  and  inspected  the  gon  fiMsfeoiy  of 
Bourges;  after  which  it  a^oumed  to  meet  to-morrow,  Saturday,  the  bcb  instant,  at  8 
a.  m. 


Gun  Foundry  Boabd, 
Bourges,  France,  Saturday,  September  8, 18R3L 

Board  met  at  8  a.  m.,  pursuant  to  acyournm'ent.     All  members  present. 
The  Board  then  proceeded  to  Lyons,  France,  via  Sanscaize,  Moulina,  RoaoiMi  ani 
L' Arbresle,  and  adjourned  at  9  p.  m.  to  meet  Monday,  the  10th  instant,  at  8.30  tL  m. 
Keceived  communications.     (File  Book  B,  pp.  36-38.) 


Gun  Foundry  Board, 

Grand  Hotel  de  Ltov, 
Lyons,  France,  Sunday,  September  9, 1883. 

By  direction  of  the  president  sent  communicatiou.     (Letter  Book,  p.  188.) 


Gun  Foundry  Board, 

Grand  Hotel  de  Lyoh, 
Lyons,  France,  Monday,  September  10^  1883. 

Board  met  at  8.30  a.  m.,  pursuant  to  adjournment.  All  members  present  except  Ccl- 
onel  Baylor,  absent  on  account  of  sickness. 

The  Board  proceeded  to  Terre  Noire,  inspected  the  works  of  the  ''Compagpiiie  des 
Founderies  et  Forges  de  Terre  Noire,  La  Voulte  et  Bess^ges,"  and  witnessed  experlmeati 
with  the  Ripley-Hope  steel  gun  of  127  millimetres. 
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* 

Tlie  Board  then  retomed  to  Lyons  and  adjourned  to  meet  to-morrow,  Tuesday,  the 
llth  instant,  at  9  a.  m. 

Beeehred  fhun  the  War  Office,  Horse  Guards,  S.  W.,  London,  England,  through  Lieut. 
Oommander  F.  E.  Chadwick,  United  States  Navy,  naval  attache,  permit  to  visit  the 
irorks  of  fortification  at  Dover  Turret. 


Gun  Foundry  Boabd, 
LyanSy  France,  Tuesday ,  September  11,  1883. 

Board  met  pursuant  to  adjournment  and  proceeded  to  St.-Chamond.     All  membeia 


Inspected  the  works  of  the  '*  Comi>agnie  des  Hauts-Foumeauz,  Forges  et  Aci^es  de 
IftliflmJie  et  des  Chemins  de  Fer  ^  St.-Chamond  (Loire),''  witnessed  the  rolling  of  a 
compound  plate  (manufactured  by  the  Wilson  patent),  the  casting  of  a  16-ton  ingot, 
and  the  forging  of  an  ingot  of  the  same  weight  under  the  80-ton  hammer. 

The  BoaS  then  returned  to  Lyons,  and  ai^ourned  to  meet  to-morrow,  Wednesday, 
the  12th  instant,  at  10  a.  m. 

Received  and  filed  communication.     (File  Book  B,  p.  44.) 


Gun  Foundby  Board, 
Lyons,  France,  Wednesday,  September  12,  1883. 

Board  met  at  10  a.  m.,  pursuant  to  adjournment.     All  members  present. 

Proceeded  to  Chagny,  France. 

At  8  p.  m.  adjourned  to  meet  to-morrow,  Thursday,  the  13th  instxmt,  at  7.30  a.  m. 


Gun  Foundby  Board, 
Hotel  du  Ck)MMERCE, 
Chagny,  France,  Thursday,  September  13,  1883. 

Board  met  at  7.30  a.  m.,  pursuant  to  adjournment.     All  members  present. 

Proceeded  to  Le  Creusot  and  inspected  a  part  of  the  steel  works  of  Henri  Schneider  & 
Co.  Witnessed  the  tempering  of  a  24-centimetre  gun-tube,  and  the  casting  of  a  45-ton 
steel  ingot. 

At  5.30  p.  m.  a4Journed  to  meet  to-morrow,  Friday,  the  14th  instant,  at  8.30  a.  m. 


Gun  Foundry  Board, 

Hotel  Roderioue, 
Le  Oreusot,  France,  Friday,  September  14,  1883. 

Board  met  at  8.30  a.  m.,  pursuant  to  adjournment.     All  members  present. 
Continued  tiie  inspection  of  the  Creusot  steel  works  and  witnessed  the  forging  of  a  75- 
too  ingot  under  the  100-ton  hammer. 

At  6.45  p.  m.  adjourned  to  meet  to-morrow,  Saturday,  the  15th  instant,  at  8  a.  m. 


Gun  Foundry  Board, 
Le  Creusot,  France,  Saturday,  September  15,  1883. 

Board  met  at  8  a.  m.,  pursuant  to  adjournment.     All  members  present. 

Prooeeded  to  Paris,  via  Cha^y,  Dijon,  and  Fontaincbleau. 

At  6  p.  m.  adjourned  to  meet  Monday,  the  17th  instant,  at  10  a.  m. 


Gun  Foundry  Board, 
The  Normandy  Hotel, 
Paris,  France,  Monday,  September  17,  1883. 

met  at  10  a.  m.,  pursuant  to  adjournment.     All  members  present. 
and  flUed  communications.     (File  Book  B,  pp.  39-41.) 
It  was  ntolved  to  select  a  committee  to  visit  St.  Petersburg,  Russia,  to  fhrther  the 
of  tiie  Boaid,  and  Oaptain  Matthews,  United  States  Navy,  Lieutenant-Colonel 
AMwl^  United  States  Army,  and  Lieutenant  Jaques,  United  States  Navy,  were  iq^ 
pfliiHad  namlMn  of  sneh  committee. 
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The  following  committees  were  alBO  appointed: 

Colonel  Baylor  and  M%jor  Elder,  United  States  Army,  to  consult  with  the  tool  maaii- 
iSEustorers  of  Manchester  and  Leeds,  England,  during  the  absence  of  the  oommittoe  ii 
Russia. 

Captain  Matthews,  United  States  Navy,  and  Lieutenant-Colonel  Abbot,  United  Stata 
Army,  on  buildings. 

Colonel  Baylor  and  Mi^or  Elder,  United  States  Army,  and  Lieutenant  Jaques,  United 
States  Navy,  on  the  number  and  placing  of  tools  in  shops. 

The  Board  requested  the  president  to  communicate  with  the  Hon.  W.  H.  Hunt,  United 
States  minister  to  Russia,  in  relation  to  the  visit  of  the  committee  to  Raasia;  with  U. 
H^iri  Schneider,  of  Le  Creusot;  M.  Enverte,  director  of  the  CompagniedesFoiidarieset 
Forges  de  Terre  Noire;  M.  de  Mongblfier,  the  director  of  the  Compagnie  des  Hanti' 
Fourneax,  Forges  et  Aci^ries  dela  >&rine  et  des  CheminsdeFer  &St.-Chainond  (Loire); 
M.  de  Bange,  the  director  of  the  Soci4t6  Anonyme  des  Anciens  Etablissement  Gul  i 
Paris,  acknowledging  the  courteous  reception  extended  by  them  to  the  members  of  the 
Board;  with  the  Hon.  L.  P.  Morton,  United  States  Minister  to  France,  acknowledgiif 
the  assistance  rendered  by  the  military  and  naval  authorities  of  France  and  his  ownpo^ 
flonal  courtesies;  and  with  Fried.  Krupp,  of  Essen,  per  Alfred  Longsdon,  aolmowledgiif 
the  receipt  of  his  letter  of  the  1st  instant  and  expressing  the  impossibility  of  aooeptiBg 
his  modification  of  the  Board's  request. 

Sent  communications.     (Letter  Book,  pp.  190,  166). 

At  meridian  Board  acyoumed  to  meet  subject  to  call  of  itn  president. 


Gun  Foundby  Board, 
FariSf  France,  Tuesday,  Se^ptember  18, 1888. 

Board  met  at  2  p.  m.,  at  its  president's  call.     All  members  present. 
Accompanied  by  Minister  Morton  and  his  first  secretary  of  legation,  paid  oiBcial  csUi 
fipon  the  ministers  of  war  and  navy. 

At  4  p.  m.  adjourned  to  meet  subject  to  president's  call. 


Gun  Foundby  Boabd, 

Paris,  France,  Wednesday^  September  10,  186t. 
By  direction  of  the  president  sent  communications.     (Letter  Book,  pp.  171-177.) 


Gun  Foundby  Boabd, 
From  September  19  to  October  5,  1883. 

Committee  of  Board  appointed  to  visit  Russia  engaged  in  its  duties;  other  memben of 
the  Board  occupied  in  France  and  England,  revisiting  the  arsenal  at  Pnteanx,  eollectiin 
information  on  wire  construction  in  France,  inspecting  the  works  of  Mesan.  Hofedki* 
A  Co.,  at  St. -Denis,  and  compiling  and  arranging  the  information  collected. 


Gun  Foundby  Boabd, 
Paris,  France,  Wednesday,  September  26,  1883. 

Sent  communication.     (Letter  Book,  p.  180.) 


Gun  Foundry  Boabd  Committke, 

Hotel  de  Fbakcb, 
St.  Petersburg,  Russia,  Monday,  September  24, 1863. 

Committee  met  at  10  a.  m.     All  members  present. 

Proceeded  to  pay  an  official  call  upon  the  Hon.  William  H.  Hunt,  United  Ststes  Min- 
ister to  Russia,  who  accompanied  the  committee  to  pay  official  calls  upon  the  miiiiilTTT 
of  war  and  navy. 

The  committee  then  proceeded,  in  company  with  an  aide-de-camp  of  Gcnenl  ObiMl' 
eheff,  to  pay  an  official  call  upon  General  Sophiano,  chief  of  artOleiy,  and  a^Kmiaed  il 
3  p.  m.  to  meet  to-morrow,  Tuesday,  the  25th  instant,  at  9.30  a.  m. 
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Gun  Foundry  Boabd  CoioaTTBE, 
St,  Pderalmrg,  Bussia,  Tuesday,  September  25,  1883. 

Oonmittee  nMt  »t  9.30  a.  m.,  parsaant  to  a^joomment.     All  members  present. 
Aeeompuiied  by  Minister  Hunt,  proceeded  to  pay  an  official  call  upon  t&e  minister  of 
the  navy.  Vice-Admiial  Shestakoff  (Le  Vice- Admiral  Shestakoff,  aide-de-camp  G^^ral 

The  committee,  accompanied  by  CSaptain  Alexandre  Yon-der-Howen,  Garde  Artillerie 
(bf  direction  of  General  Obrontcheff,  acting  minister  of  war),  then  proceeded  to  the  St. 
Pstanburg  Arsenal  (''Orondonoi  Fawod'* )  and  inspected  the  work  in  hand,  the  small- 
ami  ammunition  shops  and  laboratory,  after  which,  at  10  p.  m.,  it  acyoomed  to  meet 
nranday,  the  27th  instant,  at  8  a.  m.  (Wednesday,  the  26th  instant,  being  a  holiday). 


Gun  Foundry  Board  Committee, 
5!^.  Petersburg y  Russia j  Thursday ^  September  27,  1883. 

Oommittee  met  at  8  a.  m.,  pursuant  to  a^onmment.     All  members  present. 

Aooompanied  by  Gunnery  Lieutenant  Raskazofif,  Imperial  Russian  Navy  (by  direction 
of  Admiral  Shestakofif ),  proceeded  in  an  admiralty  steam  launch  to  Oboukhofif,  where 
the  eommittee  inspected  the  Oboukhoff  Steel  Works  and  Gun  Factory. 

At  5  p.  m.  a^oumed  to  meet  to-morrow,  Friday,  September  28,  at  8  a.  m. 

Receired  communication.     (File  Book  B,  p.  49.) 

Sent  communications.     (Letter  Book,  pp.  191,  192.) 


Gun  Foundry  Board  CJommittbe, 
St.  Petersburg,  Russia^  .Frtday^  September  28, 1883. 

Committee  met  at  8  a.  m. ,  pursuant  to  adjournment.     All  members  present. 

Accompanied  by  Gunnery  Lieutenant  Raskazoff  and  CSaptain  Von-der-Howen,  pro- 
eseded  in  the  naval  yacht  Neva,  Commander  Satine,  to  Cronstadt,  where,  accompanied 
by  Lieotenant-General  Smaguine  (commanding  the  artillery  of  Cronstadt)  and  stafl^ 
and  Commander  Skragin  (representing  Admiral  Kazakewich),  proceeded  in  steam 
lanncheii  to  inspect  the  harbor.  Forts  Constantine  and  Milutin,  the  iron-clads  *'  Peter 
the  Great"  and  ** Vladimir,''  and  the  naval  torpedo  manufactory. 

At  7  p.  m.  returned  to  St.  Petersburg,  and  adjourned  to  meet  to-morrow,  Saturday, 
the  29th  instant,  at  8  a.  m. 


Gun  ForNDKY  Board  Committee, 
St.  Petersburg^  Russia,  Saturday^  September  29,  1883. 

Board  met  at  8  a.  m.,  pursuant  to  adjournment.     All  members  present. 

Aooompanied  by  Gunnery  Lieutenant  Raskazoff,  proceeded  by  carriage  to  the  experi- 
mental grounds  at  Ochta,  where,  with  Admiral  Kouprianoff  and  aUifT  and  General  Erme 
and  staff,  inspected  the  experimental  batteries  and  armor  targets. 

At  3  p.  m.  adjourned  to  meet  in  London,  Friday,  October  5,  1883. 


Gun  Foundry  Board  Committee, 

London,  England,  Friday,  October  5,  1883. 

Oommittee  met  at  noon,  pursuant  to  adjournment.     All  members  present. 
The  oommittee  then  proceeded  to  a  general  meeting  of  the  Board. 


Gun  Foundry  Board, 
London,  England,  Sunday,  September  80,  1883. 

Sent  oommanioation.    (Letter  Book,  p.  193.) 
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Gun  Foundry  Boabd, 
Brown's  Hotel,  Dovsb  Street, 
LondoUf  England^  Friday^  0<^ober  5,  1883. 

Board  met  at  meridian  at  its  president's  call.     All  members  present. 
Acyoomed  to  meet  to-morrow,  Saturday,  October  6,  at  11  a.  m. 


Gun  Foundry  Board, 
London^  England^  Saturday ^  October  Q^  1883. 

Board  met  at  11  a.  m.,  pursuant  to  adjournment.     All  members  present. 

The  Board  then  proceeded  to  the  London  office  of  Sir  Joseph  Whitworth,  Bart.,  for 
the  purpose  of  listening  to  his  explanations  relating  to  his  process  of  the  mannfiirtnre 
of  steels,  guns,  and  projectiles,  after  which  the  Board  accepted  his  inyitatioa  to  meet 
him  and  inspect  his  works  at  Openshaw,  Manchester,  on  Tuesday,  the  9th  instant,  at 
11  a.  m. 

Having  returned  to  its  room,  the  Board  then  received  the  memorandum  notes  of  the 
committee,  lately  returned  from  Russia,  and  the  record  of  its  proceedings. 
.    The  Board  then  adjourned  to  meet  Tuesday,  October  9,  in  Manchester,  England,  at 
10  a.  m. 


Gun  Foundry  Board, 
Manchester,  England,  Tuesday,  October  9,  1883. 

Board  met  at  10  a.  m.,  pursuant  to  a4Joumment.     All  members  present. 

The  Board  then  proceeded  to  and  inspected  the  steel  works  of  Sir  Joseph  Whitworth  & 
Co.  (Limited),  at  Openshaw,  Manchester,  and  witnessed  the  casting,  liquid  oompreBBioo, 
and  hydraulic  forging  of  steel  by  the  Whitworth  methods. 

At  5  p.  m.  the  Board  proceeded  to  Rowsley,  where,  with  Sir  Joseph  Whitworth,  iti 
deliberations  were  continued  until  10  p.  m.,  when  the  Board  adjourned  to  meet  in  lioo- 
don,  subject  to  call  of  its  president. 

The  committee  on  number  and  placing  of  tools  in  shops  was  directed  to  pnxseed  to 
Leeds,  and  upon  the  completion  of  its  duties  there  to  proceed  to  London. 


Gun  Foundry  Board, 
London,  England,  Saturday,  October  13,  1883. 

Sent  communications.     (Letter  Book,  pp.  199,  200.) 


Gun  Foundry  Boasd, 
Brown's  Hotel,  Dover  Strkbt, 
London,  England,  Monday,  Ockber  15,  1883. 

Board  met  at  call  of  its  president. 

After  a  visit  to  Woolwich  Arsenal,  the  Board  reassembled  at  8  p.  m.  All  membeif 
present. 

Read  and  filed  communications.     (File  Book  B,  pp.  45-57.) 

Sent  communications.     (letter  Book,  pp.  202,  203.) 

The  committee  on  tools  reported  its  return  from  Leeds  and  Manchester,  having  eooi- 
pleted  its  duties  of  inspecting  the  plans  prepared  for  the  information  of  the  Botid  bj 
Messrs.  Greenwood  &  Batley  and  Tannett,  Walker  &  Co.,  of  Leeds,  and  Meva.  Habi 
&  Co.,  of  Manchester.  The  Board  then  proceeded  to  read  and  examine ▼axioos  reporti, 
and  at  11  p.  m.  adjourned  to  meet  to-morrow,  Tuesday,  the  16th  instant  at  8.  A.  m. 


Gun  Foundry  Board, 
London,  England,  Tuesday,  October  16,  1863. 

Board  met  at  8  a.  m.,  pursuant  to  adjournment.     All  members  present 
modore  Simpson,  absent  on  account  of  sickness. 

The  Board  proceeded  to  Shoeburyness  and  witnessed  a  programme  of  practioe 
by  direction  of  the  director  of  artillery  and  stores. 

At  8  p.  m.  Board  adjourned  to  meet  Saturday,  the  20th  instant,  at  meridlaii,  om. 
the  Cunard  royal  mail  steamer  *^  Scythia.''  at  Liverpool. 
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Gun  Foundry  Board, 
LoTidon^  Englandy  Thursday^  October  18,  1883. 

By  direction  of  the  president,  sent  communications.     (Letter  Book,  pp.  204-212.) 


Gun  Foundry  Board, 
CuNARD  Royal  Mail  Steamer  **Scythia,'* 

Liverpool  J  Englatidy  Saturday,  October  20,  1883. 

Board  met  at  meridian,  pursnant  to  a(^ioarnment,  and  left  England  for  the  United 
States  in  aooordanoe  with  orders  of  the  Secretary  of  War  (File  Book  A,  p.  53)  and  Sec- 
retary of  the  Navy  (File  Book  A,  p.  45).     All  members  present. 

A4i<Nimed  to  meet  subject  to  the  call  of  it<«  president. 


Gun  Foundry  Board. 
CuNARD  Royal  Mail  Steamer  **Scytuia," 

At  Sea,  Monday,  October  *>9,  1883. 

Boaid  met  at  10  a.  m.  at  the  call  of  its  president.     All  members  present. 

Alter  discDssion,  the  Board  decided  to  proceed  on  Tuesday ^  November  6,  to  inspect  the 
navy-yard,  New  York,  and  th6  arsenals  at  Frankford,  Pa.,  and  Rock  Island,  111. 

At  meridian  adjourned  to  meet  Tnesdav,  November  6,  11.15  a.  m.,  at  the  nuvy-yard, 
New  York. 


Gun  Foundry  Board, 
New  York,  N,  Y.,  Wednesday,  Octitber^X,  18«. 

By  direction  of  the  president,  sent  communications.     (letter  Book,  pp.  214.  215.) 


Gun  Foundry  Board, 
Navy-yard,  N.  Y.,  Tuesday,  Noveinlnr  i\,  188.5. 

Board  met  at  11  a.  m.,  pursuant  to  acyournment.     All  members  present. 

Examined  the  navy-yaM  for  the  purpose  of  determining  the  advantages  of  this  location 
At  a  Government  foundry. 

After  discussion  and  due  consideration  of  the  requirements  indicated  by  the  Board  as 
a  staodaid  of  reference,  the  Board  reserved  its  decision  in  the  case  of  this  navy-yard  until 
Authar  informed  of  the  characteristics  of  other  points  to  be  \isited  in  accordance  with 
the  President's  order. 

^t  3  p.  m.  the  board  a^oumed  to  meet  in  Frankford.  Pa.,  Wednesday,  Xoveml>er  7. 
at  11  a.  m. 


(lUN  Foundry  Board. 
Frankford  Arsenal,  Pennsylvania,  Wednesday,  Novrmbrr  7,  18h:{. 

Board  met  at  11  a.  ro.,  pursuant  to  adjournment.     All  members  presi^iit. 

Examined  the  arsenal  here  for  thepurjiose  of  detennining  the  advanta^i^e  of  this  loca- 
tioil  for  a  Government  foundry.  After  discussion  and  due  considemtion  of  the  require- 
■Mnta  indicated  by  the  Boanl  an  a  standard  of  reference,  the  Board  reservt^I  its  decision 
ia  the  case  of  this  arsenal  until  further  informed  of  the  chiiracteristics  of  other  |>oints  to 
be  visited  in  accordance  with  the  President's  order. 

At  2 p.  m.  the  Board  :idjourned  to  meet  at  Uock  Island,  111.,  Saturday,  NovcuiIkt  10, 
at  10  a.  m. 


Gun  Foundry  Board. 
Bock  Island,  III.,  Saturday,  November  10,  lSH[i. 

Boaid  met  at  10  a.  m.,  pursuant  to  adjournment.     All  members  present. 
▼Wted  and  examined  the  Rock  Island  Arsenal  for  the  purpose  of  det<.Tmining  tho 
of  this  location  for  a  Government  foundry.      After  discussion  and  due  con- 
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8ideration  of  the  requirements  indicated  by  the  Board  as  a  standard  of  reference,  the 
Board  reserved  its  decision  in  the  case  of  this  arsenal  until  further  informed  of  the  cbir* 
act^fristics  of  other  points  to  be  visited,  in  accordance  with  the  President's  order. 
At  5  p.  m.  the  Board  adjourned,  to  meet  Tnes<la3%  November  20,  in  Philadelphia,  P* 

at  1 1  n.  m. 


iivs  FocNDRY  Board, 
17*27  Pine  Street,  Philadelphia,  Pa., 

Tuesday,  November  20,  1883. 

}>o;ird  met  at  11  a.  m.,  pursuant  to  aiyoumment.  All  members  present  except  Cap). 
K.  O.  Matthews,  United  States  Navy  (absent  on  account  of  steamer  detained  by  fog),  and 
Col.  T.  G.  Baylor,  United  States  Army  (absent  on  account  of  sickness). 

Filed  communications.     (File  Book  A,  pp.  59-(j6,  and  File  Book  B,  pp.  58-60.) 

Sent  communication.     (Letter  Book,  p.  117.) 

After  discussion  the  Board  adjourned  at  4.30  p.  m.,  to  meet  to-morrow,  Wednesdar, 
the  21st  instant,  at  10  a.  m. 


Gi'X  Foundry  Board, 
1727  Pine  Street,  Philadelphia ,  Pa., 

Wednesday,  Xorember  21,  18«. 

Hoard  met  at  10  u.  ni.,  pursuant  to  adjournmeibt. 

All  members  present  except  Colonel  Baylor,  United  States  Army  (absent  on  account 
of  sickness). 

The  Board  then  proceeded  to  read  and  examine  a  preliminary  draft  of  its  report. 

The  following  resolutions  were  adopted: 

It  is  inexpedient  for  the  Government  to  undertake  the  manufacture  of  the  steel  Mr 
mo<lem  cannon. 

It  is  desirable  to  provide  Government  factory  facilities  on  a  sufficient  fwaile  to  perlbni 
the  work  of  establishing  standards,  of  making  experimental  gmis,  and  of  fi&bricatingcn- 
non  on  a  modem  scale,  looking  forward,  however,  to  encouraging  private  establishmeili 
to  embark  upon  this  fabrication  under  the  inspection  of  Government  officers,  as  at  preMOt 

It  is  inexpedient  to  provide  a  single  Government  factory;  two  are  esMntial— one  Ibr 
the  Army  and  one  for  the  Navy. 

That  on  the  receipt  of  price-lists,  now  awaited  from  abroad,  the  steel  mannfiicUiNB 
shall  be  notified,  as  far  as  practicable,  of  the  probable  cost  of  plant,  tools,  ^bc,  aciWBy 
for  the  manufacture  of  steel  for  cannon,  including  forging  and  tempering,  and  for  tbe  fii^ 
rication  of  the  finished  gun;  and  that  they  be  re<]ue8ted  to  commnnicate  to  the  Boari 
what  size  of  contract  for  gims  or  gun  material  will  justify  them  in  andertaking  the  |iit> 
duction  either  of  the  material  alone  or  of  the  finished  gun. 

The  Boani  then  pro<ree<led  to  (insider  the  selection  of  two  sites  to  be  TeoammaM 
for  (fovernment  gun  factories,  and  decided  upon  the  Watervliet  Arsenal,  West  1^,  21 
Y.,  for  the  purposes  of  the  Army,  and  the  Washington  Navy- Yard,  D.  C,  for  the  fB- 
poses  of  the  Navy. 

Ueceived  communication.     (File  IV>ok  A,  p.  67.) 

The  Board  at  4  p.  m.  adjourned  to  meet  subject  to  the  call  of  its  president. 


Grx  Foi:xDRY  Board. 
1727  Pink  SrKEFrr,  Philadelphia,  Pa., 

Tuesday,  Jammary  8,  ICSL 

lioard  met  at  1  ]>.  m.,  pursuant  to  call  of  its  president.     All  members  pmenteiccii 
Maj.  S.  S.  Klder,  United  States  Army,  alxsent  (steamer  detained  by  ice). 

h'eceived  and  filed  connuuni<*ations.     (File  Book  A,  pp.  fJS-70,'and  File  Book  B,  |^ 
<;i-«3). 

Sent  communications.     (Letter  Book,  pp.  228-2ol.) 

The  president  of  the  Board  submitted  a  draft  of  the  report.     En^iged  rerlsuig  i 
until  4  p.  m.,  when  adjourned  to  meet  to-morrow,  Wwlnesday,  Janamtj  9,  at  10  a. 
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Gun  Foundry  Board, 
1727  Pine  Street,  Philadelphia,  Pa., 

Wednesday^  January  9,  1884. 

Board  met  at  10  a.  m.,  parsuaut  to  lu^oaminent.     All  members  present. 

After  ftirther  consideration  of  the  resolutions  adopted  November  21,  the  Board  deemed 
it  inexpedient  to  fhrnish  before  the  publication  of  its  report  the  information  therein  in- 
dicated. 

Engaged  revising  draft  of  report  until  4.30  p.  m. ,  when  adjon rumen t  to  meet  to-morrow, 
Thursday.  January  10,  at  10  a.  m. 


Gun  Foundry  Board, 
17*27  Pink  Street,  Philadelphia,  Pa., 

Thursday^  January  10,  1884. 

Board  met  at  10  a.  ni.,  pursuant  to  adjournment.     All  members  present. 
Received  and  filed  communications.     (File  Book  A,  p.  70.) 

EUigaged  revising  draft  of  report  until  I  p.  m.,whcn  adjourned  to  meet  to-mori-ow^ 
Friday,  January'  11,  at  10  a.  m. 


Gun  Foundry  Board, 
1727  Pine  Street,  Philadelphia,  Pa., 

Friday,  January  11,  1884'. 

Board  met  at  10  a.  m.,  pursuant  to  adjournment.     All  members  present. 

Received  and  filed  communications.     (File  Book  A,  pp.  77-81,  and  File  Book  B,  pp: 
64,65.) 

Sent  communications.     (Letter  Book,  pp.  232-238. ) 

CoL  T.  G.  Baylor,  United  States  Army,  was  excused  from  attendance  on  account  of 
flerious  illness  in  his  fiunily. 

Eagi^ged  revising  draft  of  report  until  5  p.  m.,when  adjourned  to  meet  to-morrow, 
Setnrday,  January  12,  at  10  a.  m. 


GiTN  Foundry  Board, 
1727  Pink  Street,  Philadelphia,  Pa.. 

Saturday,  January  12,  1884. 

Bowd  met  at  10  a.  m.,  pursuant  to  adjournment.  All  members  present  except  Col. 
T.  O.  Bi^lor,  United  States  Army,  absent  on  account  of  serious  illness  in  his  family. 

Received  aad  filed  oommunications.     (File  Book  A,  pp.  82-84.) 

Rent  oommnnications.     (Letter  Book,  pp.  239-241.) 

Eqgiged  in  revistog  draft  of  report  until  4.30  p.  m.,  when  a(\journed  to  meet  Monday, 
Janittry  14,  at  10  a.  m. 


<JuN  Foundry  Board, 
1727  Pine  Street,  Philadelphia,  Va.^ 
•  Monday,  January  14,  ISH^f. 

BoMtl  met  at  10  a.  ni.,  pursuant  to  adjournment.     All  members  present. 

William  P.  Hunt,  G.  Paulding,  and  T.  D.(vis,  representing  the  tirnw  of  the 
Boston  Iron  Works  and  the  West  Point  Foundry  Association,  appeared  before  the 
and  submitted  a  verbal  response  to  the  circular  letter  add  resse<l  them  by  the  Boanl 
Sinr  1, 1883.    The  Boanl  ref| nested  that  they  would  submit  their  proposition  in  writing, 
whkfa  thej  agreed  to  do. 

^?*yiP"  revising  drafl  of  report  until  1.30  p.  m..  when  adjournetl  t»  meet  to-morrow^ 
Tucwuiy,  January  15,  at  10  a.  m. 
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Gun  Foundry  Boabd, 
1727  Pine  Street,  Philadei.phia,  Pa., 

Tuesday  f  January  15,  1884. 

Board  met  at  10  a.  m.,  pursuant  to  adjournment.     All  members  present. 
Received  and  filed  communications.     (File  Book  A,  pp.  85,  86.) 
Engaged  revising  draft  of  report  until  4.30  p.  m.,  when  adjourned  to  meet  to-morrow, 
Wednesday,  Januarj'  1(5,  at  10  a.  m. 


Gun  Foundry  Board, 
1727  Pine  Street,  Philadelphia,  Pa., 

Wednesday^  January  16,  1884. 

Board  met  at  10  a.  m.,  pursuant  to  adjournment.     All  members  present. 
Received  and  filed  communication.     (File  Book  A,  p.  87. ) 

Engaged  revising  draft  of  report  until  4.30  p.  m.,  when  adjourned  to  meet  to-morrow, 
Thuiiday,  January  17,  at  10  a.  m. 


Gun  Foundry  Board, 
1727  Pine  Street,  Philadelphia,  Pa., 

Thursday ^  January  17,  1884. 

Board  met  at  10  a.  m.,  pursuant  to  adjournment.     All  members  present. 
Engaged  revising  draft  of  report  until  4  p.  m.,  when  a(^oumed  to  meet  to-morrow, 
Friday,  January  18,  at  10  a.  m. 


Gun  Foundry  Board, 
1727  Pine  Street,  Philadelphia,  Pa., 

Friday,  January  18,  1884. 

Board  met  at  10  a.  m.,  pursuant  to  adjournment.     All  members  present. 
Engaged  revising  draft  of  report  until  4  p.  m.,  when  a(\joumed  to  meet  salject  to  call 
of  its  president. 


Gun  Foundry  Board, 
1727  Pine  Street,  Philadelphia,  Pa., 

Saturday,  January  19,  1884. 

Bv  direction  of  president  of  the  Board,  sent  communications.  (Letter  Book,  pp.  24i, 
243.) 

Gun  Foundry  Board, 
1727  Pike  Street,  Philadelphia,  Pa., 

Thursday  January  21, 1884. 

Board  met  at  1  p.  m.,  at  the  call  of  the  president.     All  members  present. 
Read  and  filed  communications.     (File  Book  A,  pp.  88-91V) 
Sent  communications.     (Letter  Book,  pp.  244  a,  b.) 

Engaged  revising  report  until  4.30  p.  m.,  when  adjourned  to  meet  to-monow,  Fridftf. 
February,  1,  at  10  a.  m. 

Gun  Foundry  Board, 
1727  Pink  Street,  Philadelphia,  Pa., 

Friday,  February  1,  1881 

Boanl  met  at  10  a.  m.,  pursuant  to  adjournment.     All  members  present. 

Received  and  filed  communications.     (File  Book  A,  pp.  92,  93.) 

Sent  communication.     (letter  Book,  p.  244.) 

Edward  Y.  Townsend,  president,  and  Powell  Stackhouse,  vice-president  of  the  Omb- 
bria  Iron  Company,  appeared  before  the  Board  to  call  its  attention  to  the  capacity  aai 
quality  of  the  Cambria  steel  casting  plant,  and  to  ask  the  Board  for  information  tM 
would  assist  in  preparing  a  reply  to  the  Board's  interrogatories  of  May  1,  1883.  Tiny 
were  informed  that  all  the  information  the  Board  hiui  to  communicate  wenld  be  fonai 
emlK>died  in  its  report  soon  to  l)e  issue<l,  and  were  requested  to  submit  in  writing  a^f 
statement  they  wished  to  make  in  relation  to  the  Cambria  works. 

Engjiged  in  revising  report  until  4.30  p.  m.,  when  adjourned  to  meet  to-monow,  8W- 
urday,  February  2,  at  10  a.  m. 
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Gun  Foundry  Board, 
1727  Pine  Street,  Philadelphia,  Pa., 

Saturday^  February  2,  1884. 

Boftid  met  at  10  a.  m.,  pnrsuant  to  adjournment.     All  members  present. 
Received  and  filed  communication.     (File  Book  A,  p.  94.) 
Sent  eommunications.     (Letter  Book,  pp.  245,  246.) 

Engaged  revising  report  until  3  p.  m.,  when  adjourned  to  meet  subject  to  the  call  of 
Hb  president. 


Gun  Foundry  Board, 
1727  Pine  Street,  Philadelphia,  Pa., 

Thursday,  February  7,  1884. 

Board  met  at  1.30  p.  m.,  at  the  call  of  its  president.     All  members  present. 
■*-«eived  oommunicationd.     (File  Book  A,  p.  95. ) 

ed  revising  report  until  4.15  p.  m.,  when  adjourned  to  meet  to-morrow,  Friday, 
uiucuy  8,  at  10  a.  m. 


Gun  Foundry  Board, 
1727  Pine  Street,  Philadelphia, 

Friday,  February  8,  1884. 

Board  met  at  10  a.  m. ,  pursuant  to  adjournment.     All  members  present. 

Received  communications.     (File  Book  A,  pp.  96,  97.) 

Sent  communications.     (Letter  Book,  pp.  247,  a,  b,  c,  h.) 

Gonsidered  the  advantages  of  the  site  owned  by  the  Government  at  Harper's  Ferry, 
Va.,  formerly  occupied  as  an  armory. 

Engaged  revising  report  until  2.30  p.  m.,  when  it  was  adopted  and  the  Board  ad- 
loomed  sine  die. 


Navy  Department, 
WasJungton,  D.  C,  Saturday,  F(^uary  9,  1884. 

By  direction  of  the  president  of  the  Board  filed  communications  (File  Book  A,  p.  98), 
and  sent  communications  (Letter  Book,  pp.  247  d,  e). 


Navy  Department, 
Washington,  D.  C,  Tuesday,  February  12,  1884. 

By  direction  of  the  president  of  the  Board  filed  communications  (File  Book  A,  p.  99), 
and  sent  communications  (Letter  Book,  pp.  247  f,  g). 


Navy  Department, 
Washington,  D,  C, Saturday,  February  16,  1884. 

By  direction  of  the  president  of  the  Board  sent  communication  (Letter  Book,  p.  2471), 
and  delivered  report  and  communications  (Letter  Book,  pp.  261,  a,  b)  to  the  honorable 
Secretary  of  the  Navy  for  transmission  to  the  President. 

Lieutenant  W.  H.  JAQUES, 
United  States  Navy,  Member  and  Secretary  of  the  Board. 


MESSAGE 

FROM  thf: 


SIDENT  OF  THE  DNITED  STATES, 


TRANSMITTING 


pJementary  report  of  the  Oun  Foundry  Boardj  dated  December 

20,  1884. 


;  22,  1684. — Read,  referrad  to  the  Committee  on   Military  Aft'airs,   aud 

ordered  to  be  printed. 


Executive  Mansion, 

December  22,  1884. 

ute  and  Howte  oj  KepreHentatives : 

mit  herewith  the  stipplemeiitary  report,  dated  December  20, 
de,  in  pnrHuance  of  orders  of  the  Secretary  of  War  and  the 
ry  of  the  Navy,  by  the  Gun  Foundry  Board,  appointed  by  me 
dance  with  the  act  of  Congress  approved  March  3,  1883. 

CHESTER  A.  ARTHUB. 
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SUPPLEMKSTARY  REPORT  OF  THE  QVK  FOVJiDRT  BOARD. 


The  Gun  Foundry  Board,  reconvened  by  order  of  the  Secretary  of 
War,  May  7, 1884  (Appendix  A),  and  tlie  Secretary  of  the  Navy,  April 
29,  1884  (Appendix  B),  was  directed: 

1.  To  prei)are  plans  and  estimates  for  the  preparation  and  purchase, 
both  for  the  Army  and  the  Navy,  of  plants  for  gun  factories  to  com- 
plete guns  from  Oinch  caliber  to  IGinch  caliber,  including  buildings 
and  shriuking-pit,  and  to  report  the  full  and  detailed  estimates  for  the 
cost  of  the  work  aforesaid. 

2.  To  state  whether  the  same  can  be  better  and  more  economically 
jierformed  in  establishments  owned  by  the  Government,  or  by  private 
ooutmct,  or  by  a  combined  system  whereby  the  said  work  can  be  ac- 
complished partly  b3'  the  (T^ovemment  and  partly  by  private  contract. 

3.  To  make  specific  recommendations  as  to  the  best  method  of  pro- 
caring  steel  for  guns,  and  to  indicate  in  what  manner  appropriations  can 
uiOAt  advantageously  be  made. 

In  acconlance  with  its  orders  the  Board  met  in  Washington,  D.  C, 
May  15, 1884,  and  after  due  consideration  appointed  two  committees, 
one  composed  of  the  army,  the  other  of  the  naval  members  of  the  Board, 
to  prepare  plans  and  estimates  for  gun  factories  for  their  respective  serv- 
ices, and  addressed  a  circular  letter  (Appendix  C)  to  the  steel  manu- 
factarers  of  the  United  States,  in  order  to  procure  opinions,  based  upon 
practical  and  business  considerations,  as  to  the  best  method  of  obtain- 
ing the  required  supply. 

The  Board  has  met  with  great  tlifficulty  in  obtaining  the  desired  in- 
formation. No  satisfactory  replies  having  been  received  to  its  circular 
letter,  the  Board  reqtiested  the  assistance  of  Mr.  James  M.  Swank,  sec- 
retary of  the  American  Iron  and  Steel  Association,  and  by  his  efforts 
(Appendix  L)  and  interest  a  meeting  was  effected  with  leading  repre- 
iientatives  of  steel  manufacture,  which  has  enabled  the  Board  to  indi- 
cate the  terms  on  which  the  manufacture  of  steel  for  guns  of  large'  cali- 
ber may  lie  inaugiinite<l  in  the  United  States. 

In  conclusion  the  Board  has  to  report: 

1.  The  total  cost  of  each  gun  factory  will  be  about  $1,0(K),()00. 

The  Army  Committee  has  restricted  its  estimate  (Appen<iix  I))  to  the 
special  tools  for  gun  construction  and  to  the  erection  of  buildings,  as 
indicated  in  the  previous  report  of  the  Board,  omitting  such  details  as 
locomotives,  c^rs,  railway  tracks,  pipes  for  the  transmission  ot  power, 
crane  tracks,  boilers,  engines,  &c. 

The  estimate  of  the  Naval  Committee  (Api)endix  I)  includes  these 
floxiliaries,  with  the  exception  of  locomotives  an<l  cars,  which  swell  the 
eatimate  aci^onlingly.  The  buildings  proposed  by  the  two  committees 
differ  in  form  and  arrangement,  as  might  l)eexpecte<l,  torcpiite  different 
8ite8  and  locral  ci>nditions.  A  (tareful  study  ol  the  two  projects  has  con- 
vinoe<l  the  Board  that  when  the  estimates  are  reduced  to  the  same 
atauflanl  there  will  be  no  essential  difference  between  them. 


and  that  of  the  largest  calibers  at  the  expiration  of  not  more  than 
years  from  the  date  of  acceptance  of  the  contract.    Each  b 
specify  the  price  of  the  parts  for  each  of  the  several  calibers,    x 
may  \m  modified  by  the  Government  in  equity,  according  toithts 
i*ate8  of  labor  and  material. 

III. — Bids,  to  be  considered,  must  l»e  made  by  reapousiUe  i 
each  of  which  shall  certify  and  guamntee  to  erect  in  the  tJni 
a  suitable  plant  capable  of  making  all  the  steel  reqaired| 
ing  it,  in  accordance  with  the  (contract. 

Fn)m  iiersonal  intei'course  with  prominent  steel  makers         )  I 
States,  the  Doanl  is  in  a  position  to  assert  that  prop<       i  u 
above  basis  will  be  responded  to,  but  that  it  will  be     oi        y  u 
priate  the  entire  amount  recommended  in  order  to  luuuoe  r 
stei^l  manufacturer  to  erect  and  complete  the  plants  to  pi 
steel  for  the  guns  needed  for  the  national  defense. 

Tlie  above  proposition  contains  only  such  a  guarantee  as  i 
required  by  busiue^  men  embarking  in  a  new  and  expensive  a 
ing. 
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the  quantity  of  material  fabricated,  and  be  estimated  for  from  time  to 
time  by  the  Departments.  With  this  exception,  the  total  estimate  of 
$17yOUO,000  will  complete  the  steelpro4liicing  plant,  establish  and  oqnip 
the  steel  pun  factories,  supply  the  <»:uns  for  six  and  one-half  years,  and 
inangarate  the  manutacture  of  sWv\  in  lar;xe  masses  in  the  Unite^l 
States. 

E.  8IMl\S()N, 
lieai -Admiral^  U.  S.  Navy, 

Freaident  of  the  Board. 
E.  O.  MATTHEWS, 

Captain^  U.  z^.  Xai^y, 
TUOS.  G.  BAYLOR, 
Colonel  of  Ordnance^  U,  8.  Army. 
i^'E^'llY  L.  ABBOT, 
Lieuteuant  Colonel  of  Engineera^ 
Brevet  Brigadier- General^  U,  8.  Army, 
SAMUEL  S.  ELDER, 
Major  Second  Artillery^  U.  S.  Army, 
W.  H.  JAQIIE8, 
Lieutenant^  U.  S.  Navy, 
Member  and  Secretary  of  the  Board, 

IVashington,  D.  C,  Decetnber  20,  1884. 
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Appendix  A. 


Navy  Depart3ient, 

Washington^  April  30,  1884. 

8iB:  I  have  the  honor  to  trausniit  herewith  a  copy  of  the  letter  of 
instxuctioDS  to  Kear- Admiral  Edward  Simpson,  president  of  the  Gan 
Foaodrj  Board,  and  respectfully  request  that  you  may  cause  them  to 
be  communicated  to  the  Army  officers  upon  said  Board,  with  directions 
to  act  in  accordance  therewith  as  members  of  the  Board. 
Very  respectfully,  vour  obedient  servant, 

WM.  E.  CHANDLER, 


Secretary  of  the  Navy. 


Hon.  Robert  T.  Lincoln, 

Secretary  of  War. 


Navy  Department, 

Washington,  April  29,  1884. 

Sib:  You  are  hereby  directed  to  reconvene  the  Gun  Foundry  Board, 
orii^uized  under  the  act  of  March  3,  1883. 

The  Board  will  prepare  a  plan  and  estimate  for  the  preparation  and 
purchase  of  plant  for  a  gun  factory  to  complete  guns  from  6-inch  cali- 
oer  to  16-iuch  caliber,  including  buildings  and  shrinking  pit,  and  will 
leport  the  lull  and  detailed  estimate  for  the  cost  of  the  work  aforesaid. 
and  whether  the  same  can  be  better  and  more  economically  performed 
in  eBtablifihments  owned  by  the  Government,  or  by  i)rivate  contract,  or 
by  a  combined  system,  whereby  the  said  work  can  be  accomplished 
partly  by  the  Government  and  partly  by  jmvate  contract,  and  in  what 
annnal  instalments  appropriations  can  most  economically  be  made. 

In  case  the  Board  shall  be  of  opinion  that  the  manufacture  of  the 
necessary  gun  material  should  be  developed  in  this  country'  by  con- 
tracts with  American  manufacturers,  the  Board  may  communicate  with, 
and  receive  pro|)osa]s  from,  sucli  manufacturers,  and  will  cause  to  be 

Eiepared  and  submitted  suitable  contracts  in  detail  ready  for  execution 
I  case  they  shall  be  approved  by  Congress,  and  will  make  specific  rec- 
ammendatious  concerning  the  same. 

The  plans  and  estimates  herein  mentioned  may  provide  for  one  gun 
Ihetory  for  the  Army  and  one  for  the  Navy. 
Respectfully, 

W.  E.  CHANDLER, 

Secretary  of  the  Navy. 

Bear- Admiral  Edward  Simpson, 

President  of  the  Advisory  Board,  Navy  Department. 
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(First  indorsement.) 

Respectfully  referred  to  the  Adjutant-Gteneral  to  comply  with  the  re- 
qneat  of  the  Secretary  of  the  !N"avy. 
By  order  of  the  Secretary  of  War.  « 

JOHK  TWEED  ALE, 

Chief  Cleric. 
War  Department, 

May  5,  1884. 

War  Department,  Adjutant-General's  Office, 

WashirigUm^  May  7,  1884. 

Official  copies  respectfully  referred  to  Col.  T.  G.  Baylor,  Ordnance 
Department,  through  the  Chief  of  Ordnance,  to  Lieut.  Col.  H.  L.  Ab- 
bot, Engineer  Corps,  through  the  Chief  of  Engineers,  and  to  Maj.  S.  8. 
Elder,  Second  Artillery,  through  Headquarters  Department  of  the  East, 
for  compliance  with  the  request  of  the  !N'avy  Department. 
By  order  of  the  Secretary  of  War. 

R.  0.  DRUM, 
Adjutant-  OeneraL 

Official  copies. 

R.  C.  DRUM, 
Adjutant-  OeneraL 
Adjutant-General's  Office, 

December  19,  1884. 


War  Department, 
Adjutant- General's  Offiob, 

Washingtany  April  30, 1884. 

Sir:  Instructions  having  been  issued  for  the  reconvening  of  the  Oum 
Foundry  Board  appointed  by  the  President's  order  of  April  2, 1883,  the 
Secretary  of  War  directs  that  you  report  to  Rear- Admiral  Edward  Simp* 
son,  U.  S.  Kavy,  President  of  the  Board,  for  duty  on  the  same  at  sadi 
place  and  time  as  may  be  designated  by  him. 

Rear- Admiral  Simpson's  address  is,  Naval  Advisory  Board,  lil'avy  De- 
partment, Washington,  D.  C. 
The  journeys  to  be  performed  are  necessary  for  the  public  service. 
Very  respectfully,  your  obedient  servant, 

R.  C.  DRUM, 

A  djutant-  General. 
Col.  Thomas  G.  Baylor, 

Ordnance  Department. 
Through  the  Chief  of  Ordnance. 
Official  copy: 

R.  0.  DRUM, 

Adjutant-  GeneraL 
Adjutant-General's  Office, 
December  19,  1884. 

Notb. — Similar  letters  were  addressed  to  Lieut.  Col.  H.  L.  Abbot,  Corps  of  En|^- 
neers,  and  Maj.  Saraael  S.  Elder,  Second  Artillery. 
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Appendix  B, 


Navy  Department, 
Washington,  D.  C,  April  29,  1884. 

Snt :  Ton  are  hereby  directed  to  reconvene  the  Gun  Foundry  Board, 
oriraDized  under  the  act  of  March  3,  1883. 

fDie  Board  will  prepare  a  plan  and  estimate  for  the  preparation  and 
porcbase  of  plant  for  a  gun  faetorj^  to  complete  guns  from  Cinch  caliber 
to  16  inch  caliber,  including  buildings  and  shrinking  pit,  and  will  report 
the  fall  and  detailed  estimate  for  the  cost  of  the  work  aforesaid,  and 
whether  the  same  can  be  better  and  more  economically  performed  in 
establishments  owned  by  the  Government,  or  by  private  contract,  or 
by  a  combined  system  whereby  the  said  work  can  be  accomplished 
partly  by  the  Government  and  partly  by  private  contract,  and  in  what 
annaal  installments  appropriations  can  most  ecimomically  be  made. 

In  case  the  Board  shall  be  of  opinion  that  the  manufacture  of  the 
necessary  gun  material  should  be  developed  in  this  country  by  contracts 
with  American  manufacturers,  the  Board  may  communicate  with  and 
reoeive  proposals  from  such  manufacturers ;  and  will  cause  to  be  prepared 
and  submitted  suitable  contracts  in  detail  ready  for  execution  in  case 
they  shall  be  approved  by  Congress,  and  will  make  specific  recommen- 
dations concerning  the  same. 

The  plans  and  estimates  herein  mentioned  may  provide  for  one  gun 
fjEUStory  for  the  Army  and  one  for  the  Navy. 
Respectfully, 

W.  E.  CHANDLER, 

Secretary  of  the  Navy. 

Bear- Admiral  Edward  Simpson, 
President  of  the  Advisory  Board, 

Navy  Department. 
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Appendix  C. 


Gun  Foundry  Board, 

Navy  Department, 
Washington^  D.  0.,  May  16,  1884. 

Gentlemen  :  There  is  forwarded  to  you  herewith  a  copy  of  the  Re- 
port of  the  Gun  Foundry  Board,  organized  by  order  of  the  President, 
April  2,  1883. 

The  report  has  been  favorably  received  by  Congress,  and  the  Board 
is  again  in  session  for  the  purpose  of  supplying  supplementary  informa- 
tion looking  towards  the  development  of  gun  factories  for  the  Army  and 
the  Navy. 

In  addition' to  what  is  contained  in  the  report,  your  attention  is  par- 
ticularly called  to  the  following  paragraph,  included  in  the  order  under 
which  the  Board  is  now  acting : 

In  case  the  Board  shall  be  of  opiniou  that  the  manafacture  of  the  neceasary  gun 
material  should  be  developed  in  this  country  by  contracts  with  American  manafao^ 
nrers,  the  Board  may  coniinnnicate  with  and  receive  proposals  from  soch  man1lfact1l^ 
ers,  and  will  cause  to  be  prepared  and  submitted  suitable  contracts  in  detail,  ready 
for  execution,  in  case  they  shall  be  approved  by  Congress,  and  will  make  apecifie 
recommendations  concerning  the  same. 

The  Board  is  also  directed  to  report  '^in  what  annual  installments  ap- 
propriations can  most  conveniently  be  made." 

You  will  see  from  the  report  that  the  Board  is  veiy  decidedly  of 
opinion  that  the  gun  material  should  be  developed  in  this  coantry,  and 
the  object  of  now  addressing  you  is  to  request  from  yon  sach  proposab 
as  may  guide  the  Board  in  its  recommendations  as  to  the  annual  appro- 
priations to  be  made.  You  are  requested  to  consider  the  claases  pre- 
sented under  the  head  of  '^Cost  of  plant  for  the  manufacture  of  gnns,^ 
on  page  40  of  the  report. 

There  will  be  required  for  the  largest  guns  a  capacity  for  casting  an 
ingot  of  100  tons.  For  12-inch  and  for  6inch  guns  there  will  be  required 
a  capacity  for  casting  ingots  of  about  30  tons  and  5  tons,  respectively. 

For  forging  these  masses  there  will  be  required  a  bydraalic  press,  with 
its  accessories;  for  the  largest  castings,  one  of  36-incb  diameter  will 
necessary ;  but  for  the  smaller  ones,  presses  of  reduced  power  and 
may  be  substituted. 

For  rough  boring  and  turning,  there  will  be  required  a  plant^  as  showo 
on  page  41  of  the  report. 

For  tempering,  there  will  be  required  a  suitable  furnace  and       ik. 

All  the  above  operations  will  be  required  at  the  foundry  ' 

parts  will  be  received  at  the  gun  factories,  and  estimates  of  tue  c       n 
the  appliances  are  stated  in  the  report. 

In  whatever  particular  your  works  may  be  deficient  in  the  f  • 

required  above,  you  are  requested  to  consider  the  out       nee 
efQciently  e<iuip  your  establishment,  and  to  determine       >  i 

tract  for  annual  supply  of  gun  material  for  a  term  of  j  i 
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^ 

fattity  yon  in  incarring  this  expense  for  plant,  your  remuneration  to  be 
deiiTed  solely  from  the  price  paid  by  the  Government  for  the  materiid 
after  passing  the  tests  required. 

Ab  this  subject  is  now  before  Congress,  you  are  requested  to  provide 
the  information  asked  for,  at  your  earliest  convenience.  In  considering 
the  matter  of  a  plant  for  the  manufacture  of  gun  material,  the  Board 
suggests  that  you  do  not  lose  sight  of  its  availability  for  the  manufact- 
ure of  armor,  for  which  a  call  may  be  made  by  the  Government. 
Very  respectfully, 

EDWAED  SIMPSON, 
Rear-Admiral^  U.  8.  Navy^  President  of  the  Board, 
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Appendix  D. 


REPORT  OF  ARMY  COMMITTEE  OF  QUN  FOUNDRY  BOARD, 

Philadelphia,  Pa.,  December  6, 1884* 
Sir  :  The  committee  appointed  at  meeting  of  the  Board  of  May  U^ 
1884,  to  prepare  plans  and  estimates  for  the  Army  gun  factory,  repoill 
as  follows : 

buildings. 

Your  committee  deemed  it  necessary  to  visit  Watervliet  A: 
lor  the  purpose  of  examining  the  grounds  for  a  suitable  location  \      ^ 
buildings.    It  accordingly  visited  the  arsenal  on  May  30,  and,  witii  * 
commanding  officer,  inspected  what  appeared  to  be  the  most  a^ 
sites,  and,  after  consideration,  decided  upon  that  marked  in  red  uiml 
the  inclosed  map  of  Watervliet  Arsenal.    (Appendix  F.) 

The  buildings  proposed  for  a  plant  for  the  fabrication  of  guns,  ft 
a  6- inch  to  a  16-inch  caliber,  will  be  four  in  number,  viz:  Two  tami 
and  boring  shops  for  heavy  guns,  one  turning  and  boring  shop  for  VL[ 
guns,  and  a  building  for  shrinking  pit. 

A  plan  and  section  of  these  buildings  are  shown  in  the  t      inf?  h 
with  submitted.    (Appendix  B.)    Their  estimated  cost  win 
$350,000,  without  tools  and  without  the  railway  and  crane  t      lu,  o 
ers  and  engines,  for  their  service. 

The  general  features  of  these  buildings  are  given  in  the  report  of  tlM 
Board  of  February  16,  1884,  pages  44,  45,  and  46. 

MACHINES  AND  TOOLS  FOB  GUN  FACTORY. 

The  machines  and  tools  needed  for  this  plant  are  given  in  the  re 
of  the  Board  of  February  16,  1884,  pages  42,  43,  and  44,  and  ji    r  oi 
mittee  simply  adds  to  the  list  there  given  a  one  hundred  ton  oi     le 
shrinking  pit,  and  the  sizes  of  the  different  machines.    The  lo< 
these  machines  in  the  shops  is  shown  in  the  inclosed  tracing  (Ap 
E). 

If  the  cost  of  the  boilers,  engines,  railway  tracks,  and  tracl     I 
traveling  cranes  be  added  to  the  cost  of  the  tools  as  herein  givi     iif 
increase  this  amount  considerably. 

Your  committee  deem  the  above,  with  the  report  of  the  Gun  P< 
Board  of  February  16,  1884,  a  sufficiently  complete  presentati^ 
plans  and  estimates  for  the  Army  Gun  Factory. 

T.  G.  BAYLOR. 
Colonel  of  Ordnance^  U.  8.  A.,  Chairman  of  Ca\ 

HENRY  L.  ABBO'r, 
Lieutenant' Colonel  ofUngineerSy  Brevet  Brigadier- OeneraL  u.  &A 

SAM'L  S.  ELDJJE, 
Major  Second  ArtiUeiyj  U. 
Rear- Admiral  E.  Simpson, 

President  Oun  Foundry  Boardj 

Wa^hi7igton^  D.  C. 
(4  inclosures.) 


j 
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Four  milling  catters  and  mortise  drills  for  milling  and  drillin 
chine. 
The  total  cost  will  be  about  $150,000. 

3.  For  guns  up  to  16'inch  caliber. 

Two  finish  tuniing  lathes,  16  feet  wide,  75  feet  long. 

Three  finish  boring,  turning,  ahd  chambering  lathes,  12^  feet  wic 
feet  long. 

One  machine  to  cut  breech-screw,  &c.,  10  feet  wide,  82  feet  long 

One  rifling  machine,  15  feet  wide,  118  feet  long. 

One  milling  and  drilling  machine,  10  feet  wide,  54  feet  long. 

Four  combined  boring  and  turning-face  lathes  for  hoops,  14  feet 
32  feet  long. 

Four  combined  boring  and  turning-face  lathes  for  trunnion  ] 
14  feet  wide,  32  feet  long. 

One  combined  boring  and  turning  lathe  for  trunnions,  7  feet  wj 
feet  long. 

One  slotting  machine  for  trunnion  hoops,  12  feet  wide,  15  feet  I 

One  lOOton  power  traveling  crane. 

Tools  for  the  above,  including — 

Two  cast-iron  tubes,  with  steel  boring  head  and  cutters,  for 
boring  tubes. 

One  cast-iron  tube,  with  steel  boring  head  and  cutters,  for  f 
ing  jackets. 

One  steel  chambering  bar. 

Fifty  assorted  turning  tools,  for  finish  turning  lathes  and  maohi 
cutting  breech  screw  and  spaces. 

One  cast-iron  hollow  rifling  bar,  with  cutter  head,  a^nstments, 
tube  for  actuating  tool,  and  cutting  tools. 

Four  milling  cutters  and  mortise  drills,  for  the  milling  and  di 
machines. 

The  cost  of  above  will  be  about  $350,000. 

To  which  add  one  100- ton  power  traveling  crane  for  shrinkini 
$17,500. 

Total  cost,  $367,500. 
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Appendix  H 


hkvorh  of  procekhlngs  of  the  army  committfje  of  the  gun 

foundry  board. 

(tun  Foundry  Board,  Army  Committee, 

Neiv  York  City,  May  29,  1884. 

The  committee  met  in  Army  Building  at  11  a.  m. 

All  the  members  present. 

The  committee  examined  a  tracing  of  an  arrangement  of  shops  for  a 

in  factory  prepare<l  from  a  plan  suggested  by  Messrs.  Greenwood  and 
ley,  of  Leeds,  England.  The  committee  decided  to  visit  Water- 
V  t  Arsenal  to  examine  the  ground  to  ascertain  if  a  suitable  site  for 
the  space  required  for  these  buildings  could  be  found.  A  letter  was 
written  to  the  president  of  the  Gun  Foundry  Board  for  the  necessary 
orders  to  make  this  Journey. 

The  committee  at  12  m.  adjourned  to  meet  at  Watervliet  Arsenal 
Hay  30,  1884,  at  10  a  m. 


Gun  Foundry  Board,  Army  Committee, 
Watervliet  Arsenal,  West  Troy,  N.  Y.,  May  30,  1884. 

The  committee  met  at  10  a.  m. 

All  the  members  present. 

The  committee,  after  a  personal  examination  of  the  grounds,  selected 

lite  which  in  its  opinion  seemed  most  suitable  and  desirable  for  the 

Kition  of  the  buildings  as  represented  in  the  tracing  before  referred 

Ml. 

The  committee  then  adjourned  subject  to  the  call  of  the  chairman, 
the  members  rejoining  their  respective  stations.  * 

S.  S.  ELl)ER,  U.  S.  A., 
Major  Second  Artillery,  Member  of  the  Board, 
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jim  pout  of  the  naval  committee  of  the  o  un  foundry  bc 

Philadelphia,  Pa, 
December  6, 

Sir  :  In  pursuance  to  the  action  of  the  Board,  Ma^'  15, 1884,  a 
ing  Kear-Adiniral  E.  Simpson.  Capt.  E.  O.  Matthews,  and  Lieat 
Jaques,  of  the  Navy,  a  <iOinmittee  to  i)rei)are  plans  and  estii 
a  gun-factory  plant  for  the  Kavy  at  the  navy-yard,  WashiD^ou,  i 
the  conunittee  has  to  report  that  it  has  given  every  detail  as 
consideration  as  practicable,  has  communicated  with  a  large  ui 
the  leading  steel  workers,  machinists,  and  manufacturers,  and  j 
ited  those  shops  where  it  was  informed  the  be^t  systems  coold  Ik 
and  where  the  hitest  developments  and  modern  iraprovei      m 
been  introduced. 

The  committee  was  everywhere  received  with  conrteoas  at 
and  was  enabled  to  make  such  examinations  of  the  dififereut  me* 
constra(*.tion  of  buildings,  foundations,  drainage,  roofing,  lightioir 
tilation,  heating,  arrangement  and  character  of  boilers  and  < 
disposition  of  tools,  transmission  of  power,  precautions  agaii 
transportation  and  storage  of  material,  supervision  and  econom 
ministration,  as  were  necessary  to  rej)ly  to  that  portion  of  the  '. 
instructions  which  directed  it  to  "jjrepare  a  plan  and  estimate 
])re])aration  and  purchase  of  plant  lor  a  gun  factory  to  compleio 
frou)  0-inch  caliber  to  10-inch  caliber,  including  buildings  ai 
ing-pit,  and  to  rei)ort  the  full  and  detailed  estimate  for  the  oi 
work  aforesaid." 

As  a  l)asis  on  which  to  make  a  ^^full  and  detailed  estimate 
cost  of"  a  factory  adecpiate  to  ''the  work  aforesaid,"  the  com  mi 
poses  a  composite  building  of  iron  and  brick,  of  the  dimensioiu 
in  the  accompanying  i)lans  (Appendices  J). 

In  designing  this  building  the  committee  has  been  guided  by  t 
elusions  reached  by  the  lioard  and  set  forth  in  its  report  of  F< 
10,  18(S4,  under  the  head  of  buildings,  page  44,  and  it  has  ado] 
general  features  ai)i)roved  in  that  report,  to  wit: 

1.  Substantial  foundations. 

2.  Strong  but  economical  superstructures,  secure  against  dest 
by  tire. 

3.  Carefully-considered  lighting  arrangements. 

4.  Dimensions  suited  to  the  most  convenient  use  of  the  to< 
which  avoid  waste  space  under  cover. 

It  was  found  that  similar  features  had  already  been  embodied 
construction  of  the  new  machine  shop  of  the  IMckson  Manafi 
Comi)any,  in  Scianton,  r*a.,  and  a  study  of  this  shop  has 
committee  to  its  conclusions. 
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>  avoid  tlie  very  large  expenditure  for  suitable  foundations  which 
wet,  marshy  character  of  the  larger  portion  of  the  yard  would  re- 
e,  the  factory  should  be  erected  on  the  solid  ground  east  of  the 
)ue  leading  from  the  main  gate  south  to  the  commandant's  office, 
buildings  now  occupying  this  site  to  be  removed.  To  complete 
whole  structure  on  solid  ground,  as  represented  in  the  plans  f  Ap- 
iices  J),  it  will  be  necessary  to  purchase  a  plot  of  ground  (aoout 
DOO  square  feet)  to  the  eastward  of  the  present  limits  of  the  yard, 
^n  assessed  valuation  of  $13,826  for  the  land  and  improvements 
eon. 
may  be  said  in  this  connection  that  the  purchase  of  this  land  has 

I  frequently  recommended  by  the  authorities  of  the  yard,  as  shown 
he  following  extract  from  the  report  of  the  civil  engineer  for  the 

year  ending  June  30, 1869 : 

B  previous  reports  from  this  office  iu  relation  to  this  subject  have  all  recommended 
stension  to  be  madt^  in  the  same  manner  on  the  east  and  west  sides  of  th«  yard. 
I  for  this  purpose  are  now  presented,  an<l  it  is  earnestly  and  respectfully  recom- 
led  that  the  present  limits  of  the  yard  be  extended  on  the  west  as  far  as  Canal 
I,  including  ail  south  of  M  street,  and  on  the  east  as  far  as  Eleventh  street,  also 
ding  aU  south  of  M  street. 

16  proposed  building  will  occupy  three  sides  of  a  rectangle,  600  feet 
by  390  feet  wide,  with  an  inclosed  courtyard  500  feet  long  and  140 
in  width.  The  western  wing  will  run  parallel  to  the  avenue,  at  a 
mce  of  about  100  feet,  the  main  or  southern  portion  to  be  advanced 
Is  the  river  bank  as  far  as  the  solid  ground  will  permit.  The  west- 
wing  will  thus  stand  on  the  old  ground  of  the  yard,  while  the  east- 
wing  will  occupy  the  ground  to  be  purchased. 
le  northern  ends  of  the  building  and  court-yard  will  be  connected 

I  with  the  Baltimore  and  Potomac  Kailroad,  and  the  southern  ends 

II  wing  and  the  exits  of  the  main  building  will  be  connected  bj 
with  the  water  front. 

16  main  building  will  cover  a  shrinking  pit  16  feet  in  diameter  and 
«t  deep,  with  horizontal  re-heating  furnaces  abreast,  and  will  be 
ided  with  two  traveling  cranes,  one  of  100  tons  and  one  of  25  tons 

ity,  of  50  feet  hoist  and  span  of  60  feet. 
16  east  wing  will  contain  tlie  tools  for  the  fabrication  of  the  larger 

I  of  guns,  up  to  16-inch  caliber,  and  will  be  provided  with  two 
eiing  cranes,  one  of  100  tons  and  one  of  30  tons  capacity,  of  40  feet 
t  and  span  of  60  feet. 

16  west  wing  will  contain  the  tools  for  the  fabrication  of  the  smaller 
},  and  will  be  provided  with  one  25-ton  traveling  crane  of  40  feet  hoist 
«     u  of  40  feet. 

iioiler-house,  containing  six  boilers  of  100  horse-power  each,  will 

II  ted  in  the  court  yard  and  will  operate  four  engines,  in  houses, 
west  sides  of  the  wings,  as  follows  :  East  wing,  one  of  150  horse- 

er,  and  one  of  100  horse-power;  west  wing,  one  of  100  horse-power 
one  of  75  horse-power.  Exhaust  steam  will  be  employed  for  heat- 
The  lighting  will  be  from  the  roof  and  sides,  and  screens  will  be 
i  under  the  roof  to  admit  the  direct  light  only  from  the  northward. 
le  proposed  factory  will  incorporate  not  only  the  best  disposition  of 
tools  and  appliances  and  the  convenient  and  economical  handling  of 
iron  parts,  but  will  provide  suitable  spaces  for  the  manufacture  of 
carriages,  the  fitting  of  projectiles  and  other  ordnance  equipmentSi 
the  braces  and  crane-frames  will  afford  foundations  for  ofiices,  draft- 
pattern,  standard,  and  testing  rooms,  and  the  galleries  for  comma- 
tion  and  supervision. 


The  arrangement  of  the  shops  of  the  Dickson  Manufacturing  Company,  < 
ton,  will  strike  most  of  our  readers  as  being  especially  well  cousidered.  The 
are  a  feature  which  is  eminently  valuable.  Thej*^  have  the  advantage  of  coi 
ing  the  working  force  and  keeping  the  small  tools  within  easy  reach,  whi 
same  time  they  are  entirely  out  of  the  way,  and  as  completxdy  isolated  a»  t 
a  shop  by  themselves  or  on  another  floor  entirely  closed  in.  The  gallery  a 
duces  a  feature  of  considerable  advantage  in  making  the  same  roof  cover 
amount  of  floor  space  than  would  be  possible  under  the  strictly  one- story 
ment.  For  small  tools  the  amount  of  head  room  needed  is  not  by  any  meant 
as  for  larger  ones,  and  here  advantage  has  been  taken  to  place  the  large  to^ 
open  space,  while  the  smaller  ones  are  grouped  either  on  tne  gallery  floors  oi 
them. 

By  the  completion  of  the  main  building,  as  proposed,  and  t 
tion  of  the  wings  to  a  length  only  sufficient  to  cover  the  machii 
tools  recommended  by  the  Board  in  its .  report  of  February  1 
pages  42  to  44,  inclusive,  the  estimated  cost,  including  the  pure 
the  land,  is  $512,000,  and  the  time  necessary  for  completion,  oi 

The  above  estimate,  which,  in  addition  to  ''  buildings  and  shi 
pit,"  page  50,  Gun  Foundry  Board's  Report,  February  16, 1884, 
boiler  and  engine  houses,  boilers  and  engines,  with  their  coud< 
fitting  of  offices,  wash  and  drafting  rooms,  purchase  of  additioi 
grading  and  track-laying,  and  tracks  and  supports  for  cranes,  i 
up  of  the  following  items  : 

Iron  work 

Frames  and  glass 

Concrete 

Granite 

Brick- work 

Roofs 

Boiler  and  engine  houses 

Boilers  and  engines ^ 

Shrinking-pit 

Offices 

Grading  and  track-laying 

Additional  land 

Total : 

This  factory  will  meet  present  demands  and  be  capable  of  sp 
largement  by  the  extension  of  the  wings ;  but  as  the  present  wai 
of  the  Navy  are  roughly  estimated  at  2,000  guns  of  various  calil 
is  evident  that,  even  with  the  liberal  aid  of  private  industries,  tli 
capacity  of  the  proposed  building  will  be  required  to  equip  the 
with  modern  artillery  within  a  reasonable  time.    The  additioi 
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Dhe  estimated  cost  of  tools  will  be : 

MQp  to  6-inch  caliber $50,000 

M  from  6-iDch  to  12-inch  caliber 150, 000 

18  fW>in  Id-inch  to  16-inch  caliber ^50,000 

itated  in  the  report  of  the  Boord  previously  referred  to. 

iider  to  accommodate  the  proposed  baildmg,  two  additional  cranes  will 

B  required,  at  a  cost  of 30, 000 

Tbetotalcost  of  the  tools  will  be 580,000 

»ove  are  prices  founded  upon  estimates  obtained  from  tool  mak- 

iroo  have  had  years  of  experience  in  the  manufacture,  who  have  a 

t  knowledge  of  the  necessary  adaptation  to  the  peculiar  demands  of 

sonstructiou,  and  whose  workmanship  is  being  constantly  tested  in 

I     large  gun  factories  in  the  world. 

r  committee  has  made  every  effort  to  obtain  information  as  to  the 
hiy  of  our  home  industries  to  produce  gun  tools,  and  confirms  the 
ement  of  the  Board,  page  8  of  its  report,  February  16, 1884,  that  "no 
•18  OP  implements  "  for  the  fabrication  of  such  guns — the  "  heaviest^ — 
the  act  of  Congress  called  for  ^^have  been  manufactured  or  are  in  use 
the  United  States.'' 

yhile  our  own  tool-makers  signify,  in  general  terms^  their  ability  to 
ke  gun  tools  of  any  size  and  power,  the  foremost  of  them  admit  that 
h  time  will  be  required  for  the  preparation  of  designs  and  patterns 
ore  they  can  produce  tools  equal  in  power,  speed,  and  adaptability 
those  recommended  by  the  Board. 

t  is  evident,  therefore,  that  if  it  is  desired  to  provide  the  factory 
h  tools  within  a  reasonable  time,  at  a  reasonable  cost,  and  with  a 
taiuty  that  they  will  be  able  to  perform  all  the  work  that  may  be  re- 
red  of  them,  with  a  rapidity  capable  of  producing  the  maximum  ro- 
ta, this  work  must  be  inaugurated  with  tools  of  well-established  rep- 
tion.    In  this  connection  it  should  be  borne  in  mind  there  are  but 
firms  in  Europe  who  have  reached  a  position  of  excellence  in  this 
cialty,  and  this  has  only  been  achieved  after  many  years  of  experi- 
id  competition, 
conclasion  the  committee  reports  the  following  summary  of  its  de- 
estimates  ^'  for  the  preparation  and  purchase  of  plant  for  a  gun 
tory  to  complete  guns  from  6-inch  caliber  to  16-inch  caliber,  includ- 
bolldings  and  shrinking-pit" : 

idingt  and  ahriDking-pit $511, 550 

U  and  implements 580,000 

Total 1.091,556 

B.  srMPSo:^^, 

Rear-AdmiraU  United  States  Navy^ 

Chairman  of  Committee. 
B.  O.  MATTHEWS, 
Captain^  United  States  Navy. 
W.  H.  JAQCJES, 
Lieutenant^  United  States  Navy. 

Admiral  E.  Simpson,  U.  S.  K., 

President  Oun  Foundry  Board. 


CTiON.    East  side. 


11  :i 

■1        ^ 

IBSeIt«^ 

R&=^a| 



H 

Wt 

m 

I 


370  report  of  the  secretart  of  the  navy. 

Gun  Foundry  Board,  Naval  Committee, 

Wa8hinfftanj  D.  C,  Tuesday,  July  8,  18^4. 

The  committee  met  at  10  a.  m.,  parsaant  to  call  of  its  chairman. 

Bear-Admiral  Simpson  and  Lieutenant  Jaqnes  present. 

Preparing  plans  for  gun  factory. 

Head  and  filed  communication  (File  Book  A,  No.  115  A). 

At  3.30  p.  m.  adjourned  to  meet  subject  to  call  of  chairman. 


Gun  Foundry  Board,  Naval  Committsb, 

New  York,  N.  T.,  Monday,  July  14,  1884. 

The  committee  met  at  7  p.  m.,  at  its  chairman's  call. 
All  members  present. 

Engaged  preparing  plans  for  gun  factory  until  11  p.  m.,  when  ad 
joumed  to  meet  to-morrow,  Tuesday,  the  15th  instant,  at  10  a.  m. 


Gun  Foundry  Board,  Naval  Committbb, 

New  York,  N.  Y.,  Tuesday,  July  15,  1884. 

The  committee  met  at  10  a.  m.,  pursuant  to  adjournment. 

All  members  present. 

Inspected  the  boilers,  &c.,of  the  New  York  Steam  Heating  GompaDj. 
and  the  construction  of  the  Grand  Central  Depot  and  Seventh  Begi 
ment  Armory. 

At  3  p.  m.  adjourned  to  meet  to  morrow,  Wednesday,  the  16th  in 
stant,  at  10  a.  ni.,  in  Philadelphia,  Pa. 


Gun  Foundry  Board,  Naval  Committee, 

Philadelphia,  Pa.,  Wednesday,  July  16,  1884. 

The  committee  met  at  10  a.  m.,  pursuant  to  adjournment. 

All  members  present. 

Iusi>ected  the  Midvale  Steel  Works,  Nicetown,  and  the  machine 
shops  of  William  Sellers  and  Company,  in  Philadelphia. 

At  4  p. m.  adjourned  to  meet  tomorrow,  Thursday,  the  17th  instant 
at  9  a.  m.,  in  Scranton,  Pa. 


Gun  Foundry  Board,  Naval  Gommittbe, 

Scranton,  Pa.,  Thursday,  July  17, 1884. 

The  cointnittoe  met  at  9  a.  m.,  pursuant  to  adjournment. 

Captain  Matthews  and  Lieutenant  Jaques  present. 

Inspected  the  niacliineshops  of  the  Dickson  Manufaotaring  Com- 
pany, the  Scranton  Steel  Works,  and  the  Delaware,  Lackawanna  and 
Western  Steel  Works. 

At  6  p.  m.  adjourned  to  meet  to-morrow,  Friday,  the  18th  instantf  at 
10  a.  ni.,  in  Washing^ton,  1).  C. 
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Gun  Foundry  Board,  Kaval  Committee, 

^a8hington,  D.  C,  Friday,  July  18,  1884. 

The  committee  met  at  10  a.  m.,  pursuant  to  adjournment. 
All  members  present. 

Proceeded  to  the  Washington  navy -yard,  and  with  Civil  Engineer 
tnocal,  continued  the  preparation  of  plans  and  estimates  for  gun  fac- 
W)ry. 

At  3  p.  m.  adjourned  to  meet  subject  to  the  call  of  chairman. 


(jUN  Foundry  Board,  Naval  Committee, 

Netrport^  R,  /.,  Friday^  September  12,  1884. 

Tbe  committee  met  at  7.30  a.  m.,  Captain  Matthews  and  Lieutenant 
Jaqnes  present. 

Head  and  filed  communications  (File  Book  A,  Nos.  118,  A,  B,  C,  D). 

Preparing  plans  for  gun  factory  until  1  j).  m.,  when  adjourned  to  meet 
to-mom)w,  Saturday,  the  13th  instant,  at  11  a.  m.,  in  Bridgewater,  Mass. 


Gun  Foundry  Board,  Naval  Committee, 
Bridgeicater,  Mass.^  Saturday,  September  13,  1884. 

The  committee  met  at  11  a.  m.,  pursuant  to  adjournment. 
Captain  Matthews  and  Lieutenant  Jaques  present. 
Inspected  the  works  of  the  Bridgewater  Iron  Company,  and  at  4  p.  m. 
Ijourned  to  meet  Mondav,  the  loth  instant,  at  9.30  a.  m.,  in  Nashua, 
n.  H. 


Gun  Foundry  Board,  Naval  Committee, 

Nashua^  X,  H.^  Monday j  September  16,  1884. 

The  committee  met  at  9.30  a.  m.,  pursuant  to  adjournment. 

Captain  Matthews  and  Lieutenant  Jaques  present. 

Ins|)ected  the  works  of  the  Nashua  Iron  and  Steel  Company,  and  at 
3  p.  ui.  adjourned  to  meet  to-morrow,  Tuesday,  the  IGth  instant  at  10 
a.  m.,  in  Fitehburg,  Mass. 


Gun  Foundry  Board,  Naval  Committee, 

Fitehburg,  Masts,,  Tuesday,  September  16,  1884. 

The  committee  met  at  9.30  a.  m.,  pursuant  to  adjournment. 

Captain  Matthews  and  Lieutenant  Jaques  present. 

Insiwcted  the  machine-shoi>s  of  the  Fitehburg  Machine  Company 
and  the  Putnam  Machine  Company. 

Filed  communication  (File  Book  A,  No.  118  E). 

At  5  p.  m.  adjourned  to  meet  to-morrow,  Wednesday,  the  17th  in- 
jtant,  at  9  a.  m.,  in  Troy,  N.  Y. 


Gun  Foundry  Board,  Naval  Committee, 

Troy,N.  Y.,  Wednesday,  September  17,  1884. 

The  committee  met  at  9  a.  m.,  pursuant  to  adjournment. 
Captain  Matthews  and  Lieutenant  Jaques  present. 
Inspected  the  Troy  and  Kensselaer  Steel  Works  (Albany  Iron  Works 
-All^ny  and  R.  Iron  and  Steel  Company),  and  at  3  p.  m.  adjourned  to 
e     to-morrow,  Thursday,  the  18th  instant,  at  11  a.  m.,  in  Hartford, 
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Gun  Foundry  Board,  Naval  Committee, 
Hartford^  Conn.,  Thursday,  September  18,  1884. 

The  committee  met  at  11  a.  m.,  i)ursuaiit  to  adjournment. 
Captain  Matthews  and  Lieutenant  Jaques  present. 
Inspected  the  shops  of  the  Colt  Manufacturing  Company,  and  at  5 
p.  m.  adjourned  to  meet  to-morrow,  Friday,  the  19th  instant,  at  9  a 


Gun  Foundry  Board,  Naval  Committee, 

Hartford^  Cdnn.^  Friday,  September  19,  1884 

The  committee  met  at  9  a.  m.,  pursuant  to  adjournment. 
Captain  Matthews  and  Lieutenant  Jaques  present. 
Inspected  the  shops  of  the  Pratt  and  Whitney  Machine  Comp 
and  at  1  p..m.  adjourned  to  meet  subject  to  chairman's  call. 


Gun  Foundry  Board,  Naval  Committee, 

Washington,  D,  C\,  Wednesday,  September  24, 1884. 

The  committee  met  at  10  a.  m.,  at  its  chairman's  call. 
Rear- Admiral  Simpson  and  Lieutenant  Jaques  present. 
Engaged  preparing  plans  for  gun  factory  until  3   p.  m.,  when  ad- 
journed to  meet  to- morrow,  Thursday,  the  25th  instant,  at  10  a.  m. 


Gun  Foundry  Board,  Naval  Committee, 

Washington,  D.  C,  Thursday,  September  26,  1884. 

The  committee  met  at  10  a.  m.,  i)ursuant  to  adjournment. 

Rear-Admiral  Simpson  and  Lieutenant  Jaques  present 

Proceeded  to  the  Washington  navy -yard,  and  with  Civil  Engin* 
Menocal  continued  the  preparation  of  plans  and  estimates  for  gan 
tory. 

At  3  p.  m.  adjourned  to  meet  to-morrow,  Friday,  the  26th  instant,  il 
10  a.  m. 


Gun  Foundry  Board,  Naval  CoMiaTTBE, 

Washington,  D,  C,  Friday,  September  26, 1884. 

The  committee  met  at  10  a.  m.,  pursuant  to  adjournment-* 
Rear-Admiral  Siini)son  and  Lieutenant  Jaques  present. 
Preparing  plans  for  gun  factory  until  4  p.  m.,  when  adjourned  t» 
meet  to  morrow,  Saturday,  the  27th  instant,  at  10  a.  m. 


Gun  Foundry  Board,  Naval  CoMmTTEE, 

Washington,  D.  C,  Saturday,  September  27, 1884* 

The  committee  met  at  10  a.  m.,  pursuant  to  adjoamment. 

Rear-Admiral  Simpson  and  Lieutenant  Jaques  present-. 

Preparing  plans  for  gun  factory  and  with  the  Secretaries  of  War  \ 
the  Navy  inf«pected  the  progress  of  the  manufacture  of  the  all-a 
guns  (from  6-inch  to  10  inch  caliber)  at  the  Washington  navy-yard. 

At  5  p.  m.  adjourned  to  meet  subject  to  chairman's  calL 
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Gun  Foundry  Board,  Naval  Committee, 

Cleveland^  Ohio^  Monday ^  October  6,  1884. 

The  committee  met  at  meridian  at  the  chairman's  call. 
Captain  Matthews  and  Lieutenant  Jaques  present. 
Inspected  the  works  of  the  Otis  Iron  and  Steel  Company,  and  at  10 
}.  m.  adjourned  to  meet  to-morrow,  Tuesday,  the  7th  instant,  at  8  a.  m. 


(tUn  Foundry  Board,  Naval  Committee, 

Cleveland^  Ohio^  Tuesday.  October  7,  1884. 

The  committee  met  at  8  a.  ni.,  pursuant  to  adjournment. 

Captain  Matthews  and  Lieutenant  Jaques  present. 

Proceeiled  to  Alliance,  Ohio,  and  inspected  the  machine  shops  of  the 
Morgan  Engineering  Company. 

At  6  p.  m.  adjourned  to  meet  tomorrow,  Wednesday,  the  8th  instant, 
At  9  a.  m.,  in  Pittsburgh,  Pa. 


Gun  Foundry  Board,  Naval  Committee, 

Pittsburgh^  Wednesday^  October  8,  1884. 

The  committee  met  at  9  a.  m.,  pursuant  to  adjournment;  proceeded 
to  Bessemer  Station,  Pennsylvania,  and  inspected  the  shops  of  the 
Eklgar  Thomson  Steel  Works. 

At  3  p.  m.  adjourned  to  meet  to-morrow,  Thursday,  the  9th  instant, 
at  9  a.  m.,  in  VV^ishington,  D.  C. 


Gun  Foundry  Board,  Naval  Committee, 

Washington,  1).  C\,  Thursday,  October  9,  1884. 

The  committee  met  at  9  a.  m.,  pursuant  to  adjournment. 

Captain  Matthews  and  Lieutenant^aques  present. 

Proceeded  to  the  Washington  navy  yard,  and,  with  Civil  Engineer 
Menocal,  continued  the  preparation  of  plans  and  estimates  for  gun  fac- 
tory. 

At  5  p.  m.  adjourned  to  meet  Monday,  the  13th  instant,  at  11  a.  m. 


<iuN  Foundry  Board,  ^'AVAL  Committee, 

Washington,  J),  C\,  Monday,  October  13,  1884. 

The  committee  met  at  11  a.  m.,  pursuant  to  adjournment. 

All  members  i)resent. 

Proceeded  to  the  Washington  navy-yard,  and,  with  Civil  Engineer 
Uenocal,  continued  the  preparation  of  plans  and  estimates  for  gun  fac- 
tory. 

At  6  p.  m.  adjourned  to  meet  to-morrow,  Tuesday,  the  14th  instant, 
10  a.  m. 


Gun  Foundry  Board,  Naval  Committee, 

Washington,  1).  C,  Tuesday,  October  14,  1884. 

The  en        ittee  met  at  10  a.  m.,  pursuant  to  adjoarnment. 
All  1  rs  i)resent. 

Pn    jea<      to  the  Washington  navy -yard,  and,  with  Civil  Engineer 
.  <      tinned  the  preparation  of  plans  and  estimates  for  gun  fac- 
r.  b  commnnications  (Letter  Book,  pp.  34,  35). 

:  3  p.  m.  adjourned  to  meet  subject  to  the  chairman's  call. 
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Gun  Foundry  Board,  Naval  committee, 

Washington^  D.  C,  Tuesday y  October  21,  1884. 

By  direction  of  chairman  of  committee,  sent  communication  (Letter 
Book,  p.  36). 


Gun  Foundry  Board,  Naval  Committee, 

Washingtouj  J>.  C,  Wednesday,  October  22,  1884. 

The  committee  met  at  10  a.  m.,  at  its  chairman's  call. 

All  members  present. 

Proceeded  to  the  Washington  navy-yard,  and,  with  Civil  Engineer 
Menocal,  continned  the  preparation  of  plans  and  estimates  for  gun  fac- 
tory. Prepared  draft  of  committee  report.  Bead  and  filed  communi- 
cation (File  Book  A,  No.  119). 

At  6  p.  m.  adjourned  to  meet  to-morrow,  Thursday,  the  23d  instant, 
at  9  a.  m. 


Gun  Foundry  Board,  Naval  Committee, 
Washington,  D.  C,  Thursday,  October  23,  1884. 

The  committee  met  at  9  a.  m.,  pursuant  to  adjournment. 

All  members  present. 

Proceeded  to  the  Washington  navy-yard,  and,  with  Civil  Engineer 
Menocal,  continued  the  preparation  of  plans  and  estimates  for  gun  fac- 
tory. Witnessed  the  operation  of  jacketing  one  of  the  Navy  8-inch  all- 
steel  hooped  rifles.  Prepared  draft  of  committee  report.  Read  and 
filed  communication  (File  Book  A,  No.  120).  Sent  communication  (Let- 
ter Book,  p.  41). 

At  5  p.  m.  adjourned  to  meet  tomorrow,  Friday,  the  24th  instant,  at 
9  a.  m. 


(luN  Foundry  Board.  Naval  Committse, 

Washington,  J).  C.,  Friday,  October  24,  1884. 

The  committee  met  at  9  a.  m.,  pursuant  to  adjournment. 

All  members  present. 

Prepared  draft  of  committee  report.  Read  and  file<l  communication 
(File  Book  A,  No.  121).    Sent  communication  (Letter  Book,  p.  44). 

At  4  p.  m.  adjourned  to  meet  to-morrow,  Satunlay,  the  25th  instant, 
at  9  a.  m. 


Gun  Foundry  Board,  Naval  Committee, 

Washington,  D.  C,  Saturday,  October  25,  1884. 

The  committee  met  at  9  a.  m.,  pursuant  to  adjournment. 

All  members  present. 

Proceeded  to  the  Washington  navy-yard,  and,  with  Civil  Engineer 
Menocal,  continued  the  preparation  of  plans  and  estimates.  Proceeded 
to  the  Bureau  of  Ordnance,  Navy  Department,  and,  with  Capt.  Mont- 
gomery Sicanl,  U.  S.  Navy,  Chief  of  the  Bureau,  and  Commander  G. 
F.  Goodrich,  U.  S.  Navy,  inspector  of  ordnance  of  the  Washingt 
navy-yard,  carefully  reconsidered  the  requisites  of  a  gun-factory  plaa% 
for  the  fabrication  of  modern  cannon.  Sent  communications  (Letter 
Book,  pp.  45,  40,  47). 

At  5  p.  m.  adjourned  to  meet  Monday,  the  27th  instant,  at  10  a.  m. 
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Gun  Foundry  Board,  Naval  Committee, 

Washington,  />.  0.,  Monday,  October  27,  1884. 

The  committee  met  at  10  p.  m.,  pursuant  to  adjournment. 
All  members  present. 
Sent  communication  (Letter  Book,  p.  50). 

The  conimittee  then  proceeded  to  a  general  meeting  of  the  Board. 

W.  H.  JAQUBS, 
Lieutenant,  U.  8,  Navy. 
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[OfHce  of  the  Aiiifirican  Iron  and  Steel  Absociation,  No.  261  South  Fourth  street.  1 

Philadelphia,  November  1,  18j 

Gentlemen:  Y^ou  are  already  familiar  with  the  action  of  the' 
ernraeiit  in  appointing:  a  Gun  Foundry  Board  for  the  purpose  of  ob 
iu^  and  reporting  to  Congress  information  relating  to  the  best  met 
to  be  adopted  to  supply  the  Army  and  Navy  of  the  United  States 
heavy  ordnance  adapted  to  modem  warfare.  In  February  last 
Board  submitted  to  Congress  an  elaborate  report,  with  the  det 
which  you  are  also  already  familiar.  The  Boanl  is  charged  witi 
duty  of  presenting  an  additional  report  to  Cotigress  at  the  l>eginn 
the  next  session,  on  the  first  Monday  in  December  next.  This  rep 
expected  to  be  one  of  great  interest  to  the  manufacturers  of  steel  it 
country,  as  it  will  j)robably  contain  definite  suggestions  for  the  n 
facture  of  gun  material  lor  the  Government,  to  be  made  of  stee 
may  b(»  added  that  the  interest  taken  by  Congress  at  its  last  sessi 
the  general  pro])osition  to  establish  in  this  country  the  mauufacti 
modern  steel  guns  leads  to  the  inference  that  this  branch  of  the 
eminent  will  at  its  next  session  take  definite  action  providing  a  li 
I)ermanent  appropriation  for  the  supjdy  of  material  for  the  uiauufa 
of  these  guns.  Hefore  presenting  its  additional  report  the  Board 
sirous  of  receiving  from  the  manut'acturers  of  steel  in  this  country 
definite  juoposals  than  it  has  yet  received  from  any  of  them  ft 
manufacture  of  gun  material.  No  satisfactory  responses  have  lie< 
ceiviMl  to  a  circnhir  letter  which  has  been  addressed  by  the  Boj 
each  of  the  manufacturers  who  were  supposed  to  be  prepared  to 
the  proposals  reftMied  to.  Tlie  Board  has  especially  received  no  j 
vSitions  wliich  could  guide  it  in  stating  to  Congress  what  size  of  coi 
would  induce  manufacturers  to  undertake  the  manufacture  of  gu 
terial,  or  in  what  installments  it  would  be  desirable  that  appropr 
for  this  ])urpose  should  be  made. 

With  the  view  of  obtaining  more  definite?  infonnation  fn>ni  stee! 
ufacturcrs  than  has  yet  been  received,  I  am  officially  advised  I 
l)n'sident  of  the  Gun  Foundry  Board  that  a  consultation  is  desir 
its  nuMiibers  with  rei)resentatives  of  such  firms  of  steel  mauufaetui 
are  willing  to  seriously  consider  the  questions  submitted  by  the  I 
and  1  am  requested  to  arrange  a  meeting  of  these  representative! 
the  members  of  the  Board.  Ln  accordance  with  this  reqnest,  and 
consultation  with  nuunbers  of  our  executive  committee,  I  respec 
invit(»  your  firm  to  send  one  or  more  representatives  to  confer  wit 
Gnn  Foundry  Board,  at  the  ofiice  of  the  American  Iron  and  Steel 
ciation,  at  Philiulelphia,  on  Tuesday,  November  11, 1884,  at  11  o 
a.  m.,  at  wliich  time  and  place  an  opportunity  will  be  offered  foi 
eral  consultation  with  representatives  of  all  the  firms,  and  also 
vSequent  private  c^)nsultations,  if  desired.    The  sessions  of  the  Bo4 
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ibably  be  continued  for  three  days,  but  it  is  very  important  that  at 
^ue  first  session  there  be  a  full  attendance  of  all  who  intend  to  be  present 
the  conference. 

I  will  thank  you  to  advise  me  promptly  whether  or  not  your  firm  will 
>  represented  at  the  conference,  and  if  so,  will  you  please  furnish  me 
th  the  name  of  your  representative,  or  with  the  names  of  your  repre- 
itatives  if  you  conclude  to  send  more  than  one! 
Very  respectfully,  yours, 

JAMBS  M.  SWANK, 

Secretary. 
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recovd  of  reconvening,  sessions,  and  proceedings  of  the  fivs 
foundry  board,  from  may  15,  1884,  to  december  20,  1884. 

Gun  Foundry  Board, 
Ehhiit  House,  Washington^  D,  0.,  Thursday^  May  15,  1883. 

The  Board  met  at  11  a.  m.,  in  accordance  with  tlie  instructions  of 
honorable  Secretary  of  War  (Appendix  A)  and  the  honorable  Secre 
of  the  Navy  (Appendix  B)  and  the  order  of  its  president. 

All  members  present. 

The  instructions  were  read  by  the  president. 

Received,  indorsed  (Letter  Book,  p.  17),  and  returned  a  communi 
tion  from  the  Louisville  Board  of  Trade,  forwarded  by  Hon.  A.  S.  Wi 
through  the  Navy  Department.  Sent  communications  (Letter  Book, 
pp.  15,  18,  20)  and  a  coi>y  of  the  Board's  report  of  February  16, 1884,  to 
J.  W.  Wright,  superintendent  Board  of  Trade,  Louisville,  Ky.  Pre- 
pared a  circular  letter  (Appendix  C)  and  sent  it  to  the  following  steel 
works : 


Njishua  Iron  and  Steel  Company, 
Nashua,  N.  H. 

Bridge  water  Iron  Company, 
Bridgewater,  Mass. 

Norway  Steel  and  Iron  Works. 

Naylor  &  Co.,  6  Oliver  street,  Bos- 
ton, Mass. 

Albany  and  Kensselaer  Iron  and 
Steel  Company,  Troy,  N.  Y. 

Newark  Steel  Works,  Newark, 
N.  J. 

New  Jersey  Steel  and  Iron  Com- 
pany, Trenton,  N.  J. 

Midvale  Steel  Company,  Nicetown, 
Philadelphia,  Pa. 

Bethlehem  Iron  Works,  Bethle- 
hem, Pa. 

Pennsylvania  Steel  Works,  Steel- 
ton,  Pa. 

Standard  Works,  220  South  Fourth 
street,  Philadelphia,  Pa. 

Black  Diamond  Steel  Works. 


Park  Brothers  &  Co.,  Pittsburgh, 
Pa. 

Edgar  Thomson  Ste«l  Works,  48 
Fifth  avenue,  Pittsburgh,  Pa. 

Pittsburgh    Steel    Works,    Pitts- 
burgh, Pa. 

Spang  Steel  and  Iron  Company, 
limited,  Pittsburgh,  Pa. 

Cambria  Iron  and  Steel   Works. 
Johnstown,  Pa. 

Tredegar  Iron  and  Steel  Works, 
Richmond,  Ya. 

Cleveland  Boiling  Mill  ComiMUiyi 
Cleveland,  Ohio. 

Otis  Iron  and  Steel  Works,  Cleve- 
land, Ohio. 

Portsmouth  Iron  and  Steel  Works, 
Portsmootb,  Ohio. 

North  Chicago  Boiling  Mill  O 
pany,  Chicago,  111. 

Springfteld  Iron  Company's  Iron 
and  Steelworks,  Springfield, DL 


Coi)ies  were  also  sent  to  Mr.  J.  M.  Swank,  secretary  of  the  American 
Iron  and  Steel  Association,  for  circulation  aiul  publication  in  the  Bul- 
letin of  the  association. 

Rear- Admiral  E.  Simpson,  Capt.  E.  O.  Matthews,  and  Lieut.  W.  H. 
Jaques,  of  the  Navy,  were  appointed  a  committee  to  prepare  a  plan  and 
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imates  for  a  guu-factory  plant  for  the  Navy  at  the  Davy-yard,  Wash- 
on,  D.  C,  in  accordance  with  the  precept ;  and  Col.  T.  G.  Baylor, 
.runance  Department,  Lieut.  Col.  Henry  L.  Abbot,  Engineer  Corps, 
Maj.  Samuel  S.  Elder,  Second  Artillery,  of  the  Army,  were  ap- 
nnted  a  committee  to  prepare  a  plan  and  estimates  for  a  gun-factory 
ant  for  the  Army  at  the  Watervliet  arsenal.  West  Troy,  N.  Y.,  in  ac- 
^rdance  with  the  precept. 
At  3  p.  m.  adjourned,  subject  to  call  of  the  president. 


Gun  Foundry  Board, 
From  May  15  to  October  27,  1884. 

The  committees  appointed  by  the  Board  engaged  in  their  duties.  By 
iirection  of  the  president,  sent  the  following  communications:  May  20, 
1884  (Ijetterbook,  p.  19) ;  June  3, 1884  (Letter-book,  pp.  23, 24) ;  June  4, 
18S4  (Letter-book,  p.  28) ;  June  13,  1884  (Letter-book,  p.  31) ;  June  14, 
1884  (Letter- book,  p.  32) ;  July  18, 1884  (Letter-book,  p.  33) ;  October  26, 
1884  (Tjetter-book,  pp.  48,  49). 


Gun  Foundry  Board,  Navy  Department, 

Washington^  D.  C\,  Monday^  October  27,  1884. 

The  Board  met  at  11  a.  m.  at  the  call  of  its  president. 
All  members  present. 

The  record  of  the  last  meeting  was  read  and  approved. 
The  Board  then  proceeded  to  read  and  file  communications  (File-book 
A,  Nos.  102  to  118,  inclusive,  and  No.  122). 

tgaged  reading  reports  and  examining  the  plans  presented  by  the 
»  committees  appointed  May  15,  1884. 
At  4  p.  m.  adjourned  to  meet  to-morrow,  Tuesday,  the  28th  instant, 
ftt  10  a.  m. 


Gun  Foundry  Board,  Navy  Department, 

Washington,  D.  C,  Tuesday,  October  28,  1884. 

The  Board  met  at  10  a.  m.  pursuant  to  adjournment. 

All  members  present. 

Tlie  record  of  the  last  meeting  was  read  and  approved.    The  reports 

id  records  of  proceedings  of  the  two  committees  appointed  May  16, 
x884,  to  prepare  detailed  plans  and  estimates  for  gun-factory  plants  were 
presented  and  considered. 

No  satisfactory  replies  having  been  received  from  the  manufacturers 

Idressed  by  the  Board  in  its  circular  letter  of  May  15, 1884,  it  was  de- 
cided to  address  a  communication  (Letter-book,  p.  51)  to  Mr.  James  M. 
Swank,  secretary  of  the  American  Iron  and  Steel  Association,  request- 
ing him  to  effect  a  meeting  of  the  Board  with  the  representatives  of  the 
leading  firms  engaged  in  steel  manufactures  in  the  United  States  in 
order  that  a  conclusion  might  be  reached  as  to  the  probability  of  re- 
ceiving from  them  any  ]>roposals  for  the  supply  of  gun  material. 

Bead  and  filed  communication  (File-book  A,  No.  123). 

At  3  p.  m.  adjourned  to  meet  subject  to  call  of  the  president. 
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Gun  Foundry  Board, 
Philadelphia,  Fa.y  Tuesday,  November  11,  18di 

The  Board  met  at  11  a.  in.  at  the  call  of  it«  ])re«i(lent. 

All  members  present  except  (3aptain  Matthews,  IT.  S.  N".,  detained b; 
fog. 

The  record  of  the  last  meeting  was  read  and  approved. 

]*roceeded  to  the  offices  of  the  American  Iron  and  Steel  Associatioi 
and  met  the  following  representatives  of  the  leading  firms  engaged  ii 
steel  manufacture  in  the  United  States : 

Joseph  R.  Anderson,  president  of  the  Tredegar  Iron  Company,  o( 
Richmond,  Va.;  Samuel  L.  Felton,  president,  and  Maj.  L.  S.  Beut,  vice- 
president  and  general  manager,  of  the  Pennsylvania  Steel  Company,  d 
Steelton,  Pa. ;  Edward  Y.  Townsend,  president,  and  Powell  Stackhoiu«, 
vice-president,  of  the  Cambria  Iron  Company,  of  Johnstown,  Pa.;  Wil- 
liam Sellers,  i)resident,  and  R.  W.  Davenport,  superintendent,  of  the 
Mid  vale  Steel  Company,  of  Philadelphia,  Pa.;  John  Fritz,  superin- 
tendent, and  Joseph  Wharton,  a  director,  of  the  Bethlehem  Iron  C 
pany,  of  Bethlehem,  Pa.;  William  G.  Neilson,  manager  of  the  St 
ard  Steel  Works,  of  Lewistown,  Pa. ;  Chester  Griswold,  vice-presiaeoi 
of  the  Albany  and  Rensselaer  Iron  and  Steel  Company,  of  Troy,  N.  T. 

The  stenograi)hic  minutes  of  the  proceedings  are  filed  (File-book  A, 
Is^o.  142  A). 

Read  and  filed  communications  to  Naval  Committee  of  Gun  Foundrr 
Board  (File-book  A,  Nos.  124  to  120  inclusive,  and  129). 

Read  and  filed  communications  (File-book  A,  Nos.  127,  128,  and  1 
to  142  inclusive).     Sent  communications  (Letter-book,  pp.  55,  (K),  t»i. 
02,  07). 

At  5  I),  m.  adjourned  to  meet  to-morrow,  Wednesday,  the  12th  io- 
stant,  at  9  a.  m. 


Gun  Foundky  Board, 
Philadelphiaj  Pa.,  Norember  12,  1881. 

The  Board  met  at  9  a.  m.  jMusuant  to  adjournment. 

All  members  i)resent. 

The  reconl  of  the  last  meeting  was  read  and  approved. 

At  the  request  of  the  administration  of  the  Bethlehem  Iron  Conipaoy, 
])rocee<led  to  Bethlehem,  Pa.,  and  inspected  that  com panyV  works. 

At  7  J),  m.  adjourned  to  meet  to  morrow,  Thursday,  the  13tli  instJ 
at  10  a.  m. 


Gun  Foundry  Board, 
Philadelphia,  Pa.,  Thursday,  November  13,  1884. 

The  Board  met  at  10  a.  m.,  pursuant  to  adjonrnment. 

All  members  present. 

The  record  of  the  last  meeting  was  read  and  approved. 

Messrs.  William  Sellers,  president,  and  R.  W.  Davenport,  superin- 
tendent, of  the  Mid  vale  Steel  Company  ;  Edward  Y.  Townsend,  presi- 
dent, and  Powell  Stackhouse,  vice-president,  of  the  Oambria  Iron  Com- 
pany, appeared  at  their  own  requests  before  the  Board  and  sabmitted 
verbal  responses  to  the  incpiiries  addressed  them  by  the  Board  on  Tues- 
day, November  11. 

At  4  p.  m.  adjourned  to  meet  to- mono w,  P'riday,  the  14tli  instmit,  at 
8  a.  m. 
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Gun  Foundry  Board, 
Philadelphia,  Pa,j  Friday,  Novemher  14,  1884. 

The  Board  met  at  8  a.  m.,  pursuant  to  adjourumeut. 
All  members  present. 

The  record  of  the  last  meeting  was  read  and  approved. 
At  the  request  of  the  administration  of  the  Pennsylvania  Steel  Com- 
ly,  proceeded  to  Steelton,  Pa.,  and  inspected  that  company's  works. 
At  4  p.  m.  adjourned,  to  meet  subject  to  the  call  of  its  president. 


Gun  Foundry  Board, 

Navy  Department, 
Washington,  D,  C,  Thursday,  November  20,  1884. 

By  direction  of  the  president  of  the  Board,  sent  communications 
Letter-book,  pp.  6S,  09). 

Gun  Foundry  Board, 
Philadelphia,  Pa.,  Friday,  December  5,  1884. 

The  Board  met  at  10  a,  m.,  at  the  call  of  its  president. 

All  members  present. 

The  record  of  the  hist  meeting  was  read  and  approved. 

Continued  the  consideration  of  the  two  committee  reports  J*nd  revised 
ft  of  supplementary  report.  Read  and  filed  communications  (File- 
Duuk  A,  Nos.  143  to  154,  inclusive).  Sent  communication  (Letter-book, 
p.  70,  A). 

At  11.30  p.  m.  adjourned,  to  meet  to-morrow,  Saturday,  the  6th  in- 
Btant,  at  0  a.  m. 


Gun  Foundry  Board, 
Philadelphia,  Pa,,  Saturday,  December  6,  1884. 

The  Boanl  met  at  9  a.  m.,  pursuant  to  adjournment. 

All  members  present. 

The  record  of  the  last  meeting  was  read  and  approved.  Adopted  the 
reports  of  the  two  committees  and  the  supplementary  report  of  the 
Board.    Sent  communication  (Letter-book,  p.  70). 

The  Board  resolved  that  its  president,  when  he  deems  expedient, 
I  communicate  with  all  who  have  furnished  the  Board  with  confi- 
aeudal  drawings  and  documents,  and  request  instructions  as  to  the 
di8i>osition  of  said  confidential  communications. 

At  2  p.  m.  adjourned,  to  meet  subject  to  call  of  the  president. 


Gun  Foundry  Board, 

Navy  Department, 
Wa^shingtony  D,  C,  Wednesday,  December  10, 1884. 

By  direction  of  the  president  of  the  Board,  sent  commanication  (Let- 
ter-book, p.  72). 

Gun  Foundry  Board, 

Navy  Department, 
Washington,  D.  C,  Saturday,  December  13, 1884. 

By  direction  of  the  president  of  the  Board,  filed  communications 
File-bookA|Nos.l55  156);  and  sent  communication  (Letter-book,  p.  75)» 
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Gun  Foundry  Board, 

Navy  Department, 
Washington^  D.  0.,  Sunday,  December  14,  1881 

By  direction  of  the  president  of  the  Board,  sent  communication  (Let 
ter-book,  p.  76). 


Gun  Foundry  Board, 

Navy  Department, 
Wa8hi7igton,  D.  0.,  Deoanber  20,  1884. 
By  direction  of  the  president  of  the  Board,  delivered  supplementan 
report  and  communications  (Letter-book,  pp.  79,  80)  to  the  lionorabk 
Secretaries  of  War  and  the  Navy,  and  the  Board  adjonmed  sine  die. 

Lieutenant  W.  H.  Jaquss, 
United  States  Navy,  Member  and  Secretary  of  the  Board. 
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..  20— PURCHASES  BY  CONTRACTS  FOR  SUPPLIES  AND  SERVICES, 

TO  BE  MADE  BY  ADVERTISING,  ETC. 


MEMORANDUM  OP  ACCOMPANYING  PAPERS. 

December  10,  18e?3. — The  Secretary  of  the  Navy  calls  attention  to  the  chiefis  of 
bnreaos  to  sections  3709,  3718,  and  3722,  Revised  Statutes,  requiring  all  purchases  by 
contracts  for  supplies  and  services  to  be  made  by  advertising,  with  certain  excep- 
tions. 

February  4,  1884. — The  Secretary  of  the  Navy,  referring  to  the  foregoing  letter,  and 
calling  attention  to  the  tact  that  there  is  no  rule  of  the  Department  allowing  pur- 
chases to  be  made  in  violation  of  sections  3709,  3718,  and  3722,  where  the  amount 
does  not  exceed  $500. 

July  3,  1884. — The  Fourth  Auditor  of  the  Treasury,  referring  to  recently  discovered 
frauds  in  the  Bureau  of  Medicine  and  Surgery,  and  suggesting  some  changes  in 
methods  and  forms  pertaiuing  to  the  accounts  and  blanks  now  in  use. 

July  12,  1884. — The  Secretary  of  the  Navy  to  the  chiefs  of  Bureaus,  calling  their 
attention  to  the  foregoing  letter  and  requesting  them  to  ascertain  the  opinions  of  the 
Fourth  Auditor,  and  confer  with  the  Second  Comptroller  with  a  view  to  the  adoption 
of  the  best  and  safest  possible  forms  to  be  issued  for  vouchers  for  disbursements. 

July  3,  1884. — The  Fourth  Auditor  gives  total  of  supplies  paid  for  at  the  navy  pay 
otlict'-H  under  contract,  open  purchase,  and  those  exempt  from  contract  or  advertise- 
nt. 

.July  12,  1884. — The  Secretary  of  the  Navy,  acknowledging  the  foregoing,  stating 
that  the  large  proportion  of  open  purchases  has  been  called  to  the  attention  of 
the  chiefs  of  Bureaus,  and  saying  he  will  be  gla<l  to  examine  the  detailed  statement 
at  the  first  convenient  opportunity. 

July  12,  1884. — The  Secretary  of  the  Navy  request  ing  the  chiefs  of  Bureaus  to  again 
consider  the  subject  of  ]>urchases  of  supplies  for  the  Navy,  and  the  Department's  let- 
ters concerning  the  same,  dated  December  10,  18^3,  and  February  4,  1884,  also,  quot- 
ing from  the  fourth  Auditor  of  the  3d  <»f  July. 

July  12,  1884.— The  Secretary  of  the  Navy  to  the  Second  Comptroller  of  the 
Treasury,  reqne«ting  that  he  will  at  an  early  date  confer  with  the  Chiefs  of  Bureaus 
of  the  Navy  Department,  either  with  each  separately  or  at  a  meeting  of  all,  with  a 
view  to  the  adoption  of  the  tiest  and  safest  possible  forms  t'O  be  issued  for  vouchers 
for  disbursements  of  public  money. 

July  15,  18H4. — The  Second  Comptroller,  aeknowledging  the  receipt  of  the  forego- 
iDg»  and  stating  that  he  will  take  pleasure  in  conferring  with  the  chiefs  of  Bureaus. 

July  16,  1881. — The  Acting  Secretary  of  the  Navy  (Rear  Admiral  Nichols),  acknowl- 

>t roller  meet  the 
ary  of  the  Navy 


edging  the  receipt  of  the  foi-egoiug  and  suggesting   that  the  Comptroller  meet  the 
chiefs  of  Bureaus  either  on  the  17th  or  IHth  in  the  ofBce  of  the  Secrets 


for  the  purposes  indicated. 


Navy  Department, 
Washington,  December  10,  1883. 

Sir:  Your  atteDtiou  is  called  to  sections  3709,  3718,  and  3722,  Re- 
vised Statutes,  which  require  all  ])urchases  by  contracts  for  supplies 
and  services  to  be  made  by  advertising,  except  when  a  public  exigency 
exists;  prescribe  the  mode  of  advertising  for  supplies  and  contracts, 
and  direct  that  no  person  shall  be  received  as  a  contractor  '^  who  is  not 
a  manafactorer  or  regular  dealer  in  the  articles  which  he  offers  to 
gnpply.'' 
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A  person  to  be  a  regular  dealer,  within  the.  meaning  of  the  law,  i 
be  regularly  engaged  in  tlie  business  of  buying  the  articles  and  seV 
the  same  to  the  general  public,  and  not  merely  engaged  in  the  busi 
of  selling  such  articles  to  the  Navy  Department. 

You   will   please  conform  strictly   to   the  provisions  of  tlie  j 
statutes,  and  require  conformity  thereto  from  all  persons  acting  ai 
your  command  or  direction. 
Very  respectfully, 

WM.  E.  CHANDLER, 
Secretary  of  the  Na 
Chief  Constructor  T.  D.  Wilson,  U.  S.  N., 

Chief  of  Bureau  of  Construction  and  Repair, 

(The  foregoing  was  also  sent  to  the  chiefs  of  Bnreaus  of  Yards  ad 
Docks,  Equipment  and  liecruiting.  Navigation,  Ordnance,   Medi 
and  Surgery,  Provisions  and  Clothing,  and  Steam  Engineering.) 


Navy  Department, 
Washington^  February  4,  1884. 

Sir  :  Referring  to  the  Department's  letter  of  December  10,  : 
attention  is  called  to  the  fact  that  there  is  no  rule  of  the  Depar 
allowing  purchases  to  be  made  in  violation  of  sections  3700,  3718,  ana 
3722,  where  the  amount  does  not  exceed  $500.    If  any  such  definite  "ib 
were  to  be  adopted,  then  by  splitting  up  orders  the  law  could  be  <     * 
nail}'  iiuUitied.     Where  the  public  exigency  actually  exists  purcb 
without  advertising  or  competition  may  lawfully  be  made,  withoat 
gard  to  amount. 

Where  a  purchase  of  supplies  needed  for  immediate  use  is  so 
that  advertising  would  cost  more  than  could  possibly  be  saved  by 
petition  the  exigency  might  be  deemed  to  exist.    But  it  will  be  »      t 
that  even  a  petty  purchase  cannot  be  made  after  actual  competiuodi 
Any  departure  from  the  strictest  letter  of  the  law  must  be  judged  Iv 
itself,  according  to  the  special  circumstances,  and  the  character 
position  of  the  officer  making  or  directing  the  purchase. 
Very  respectfully, 

WM.  E.  CHANDLER, 
Secretary  of  the  JH 

(The  foregoing  was  sent  to  the  chiefs  of  Bureaus  of  Yards  (       D*     i 
Equipment  and  Recniiting,  Navigation,  Ordnance,  Coustrucu 
Eepair,  Medicine  and  Surgery,  Provisions  and  Clothing,  and  Stei      hi 
gineering.    It  was  sent  also  to  the  commandants  of  the  navy-yi 
shore  stations,  and  to  the  navy  pay  offices.) 


Tkeasuby  Department, 

Fourth  Auditor's  Offioe« 

July  3,  1884. 

Sir  :  The  recently  discovered  frauds  in  the  Bureau  of  Medicine  and 
Surgery,  and  the  comparison  and  investigation  of  the  vouchers  and 
entries  representing  the  purchases  by  the  other  Bureaus  of  the  Navy 
Department,  which  is  now  in  progress,  show  the  necessity,  in  my  opin- 
ion, of  some  changes  in  methods  and  forms  pertaining  to  the  aoooonti 
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bh     A  now  in  use.    I  think  that  the  blanks  generally  in  use  for 

I  purchases"  have  been  shown  to  be  both  insufficient  and  danger- 

m  mat  they  bear  only  the  signature  of  the  Chief  of  the  Bureau  as 

ant  that  all  the  requirements  of  the  law  and  regulations  have 

c      plied  with,  iiicludiug  ])urchase  after  advertisement  and  at 

Did,  delivery,  inspection,  &;c.    I  am  in  hopes  that  a  uuiform  blank 

ner  may  now  be  adopted  for  all  the  Bureaus,  which  shall  contain  a 

ik  for  the  signature  of  the  proper  officers  charged  with  the  various 

8  pertaining  to  purchase,  receipt,  and  inspection  of  supplies ;  which 

shall  not  be  considered  a  perfect  voucher  until  it  has  received  the 
oval  of  the  Chief  of  Bureau,  after  all  the  subordinate  signatures 
I  have  been  affixed.  Such  a  form,  if  adopted,  would  be  a  combina- 
of  the  *'yard  bill"  and  "Bureau  bill,"  similar  to  Form  No.  1  of  the 

.u  of  Steam  Engineering  now  in  use. 
L      »nld  resi>ectfully suggest  that  steps  betaken  to  insui*e  a  consulta- 
CO  this  end  between  the  Navy  Department  and  the  accounting  offi- 

-n  this  connection,  I  beg  to  call  your  attention  to  the  third  paragraph 

section  273,  Revised  Statutes,  which  requires  the  Second  Comptroller 

report  to  the  Secretary  of  the  Navy  the  official  forms  to  be  issued  in 

different  offices  for  disbursing  the  public  money  in  the  Department 

Navy. 

Very  respectfully, 

CHARLES  BEARDSLEY, 

Auditor, 
Hon.  Wm.  E.  Chandler, 

Secretary  of  the  Navy, 


Treasury  Department, 
Fourth  Auditor's  Office, 

July  3,  1884. 

R :  Some  months  ago  I  gave  directions  for  an  examination  of 

hers  in  this  office  and  the  preparation  of  a  statement  which  should 

the  total  of  supplies  for  the  naval  establishment  paid  for  at  the 

y  pay  offices  during  the  fiscal  year  1883.  This  statement  has  re- 
ly been  completed.    It  appears  that  the  total  of  payments  was 

^93,857.37,  divided  as  follows : 

ored  QDder  coDtract $685,352  09 

.Den  parchaae 1,096,835  36 

t  irom  contractor  advertiseiuent 511,669  92 

I  details  show  the  purchases  of  different  Bureaus,  the  payments 
aerent  offices,  the  amounts  purchased  of  individuals  and  firms,  and 
interesting  facts,  which  I  shall  be  pleased  to  lay  before  you,  should 
t»o  desire. 
Very  respectfully, 

CHARLES  BEARDSLEY, 

Auditor. 
Hon.  Wm.  E.  Chandler, 

Secretary  of  the  Navy, 
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Navy  Department, 
Washington,  July  12, 1 

Sir  :  I  have  to  acknowledge  the  receipt  of  your  letter  of  Jnly  i 
the  amount  of  supplies  furnished  the  naval  establishment  thi 
naval  pay  ofQces  during  1883. 

The  large  proportion  of  open  purchases  has  been  called  to 
tion  of  the  chiefs  of  the  Bureaus,  and  I  shall  be  glad  to  e: 
detailed  statement  at  the  first  convenient  opportunity. 
Very  respectfully, 

WM.  B.  GHANDLEB. 
Secretary  of 
Charles  Beardsley, 

Fourth  Auditor  of  th^  Treasury, 


[Circular  letter.] 


Navy  Department, 
WaehingUm^  July  13, 1 

Sir  :  You  are  requested  to  again  carefully  consider  the 
chases  of  supplies  for  the  Navy  under  sections  3700,  Siio, 
Kevised  Statutes,  and  the  two  letters  of  the  Department  o 
the  same  dated  December  10,  1883,  and  February  4, 1884. 

By  a  letter  from  the  Fourth  Auditor  to  the  Department^ 
1884,  it  appears  that  duiing  the  fiscal  year  1883  there  were 
supplies  by  the  naval  pay  offices: 

Under  contracts 

Open  piircliaKCH * 

Exempt  from  contract  or  advertisement.. «ia 

Total 9 

It  does  not  seem  that  the  public  exigencies  could  have  n 
large  a  proportion  of  open  purchases. 

After  having  given  the  subject  renewed  attention,  yoa  will 
to  conduct  your  official  business  in  strict  accordance  with  law  i 
ulation,  and  will  correct  any  erroneous  practices  which  may  hi 
vailed.    No  departure  from  legal  requirements  can  be  jastlfi^  Iq 
ing  old  usage  or  the  custom  of  your  predecessors  in  office.    1 
must  be  your  only  guide,  and  you  must  accept  personal  n 
for  the  performance  of  duty  in  strict  accordance  therewith. 
Very  respectfully, 

WM.  B.  OHANDLI 
Secretary  of 

(The  foregoing  was  sent  to  the  chiefs  of  Bureaus  of  Yanis     d 
Equipment  and  Eecruitiug,  Navigation,  Ordnance,  Gonstr 
Kepair,  Medicine  and  Surgerj',  Provisions  and  Clothing,  i 
Engineoring.) 


Navy  Dapabtmbnt, 
Washington^  July  IS, 

Sib  :  Your  attention  is  called  to  a  letter  of  the  Fourth  Andito 
Treasury  to  this  Department,  dated  July  3,  relative  to  the     n 
some  change  in  methods  and  forms  pertaining  to  the  aow 
blanks  now  in  use  for  the  purchase  of  supplies  and  the  dial 
naval  moneys. 
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Tou  are  reqaested  at  an  early  date  to  ascertain  the  opinions  of  the 

rth  Auditor,  and  also  to  confer  with  the  Second  Gomptroller  with 

new  to  the  adoption  of  the  best  and  safest  possible  forms  to  be  issaed 

vouchers  for  disbursements,  in  accordance  with  section  273  of  the 

rised  Statutes. 

Very  respectfully, 

WM.  E.  CHANDLER, 

Secretary  of  the  Navy. 

(The  foregoing  was  sent  to  the  chiefs  of  Bureaus  of  Yards  and  Docks, 
dipment  and  Recruiting,  Navigation,  Ordnance,  Construction  and 
r,  Medicine  and  Surgery,  Provisions  and  Clothing,  and  Steam  En- 
ering.) 


Navy  Department, 

Washington^  July  12, 1884. 

Sir  :  I  have  to  request  that  you  will  at  an  early  date  confer  with  the 

i%  of  the  Bureaus  of  this  Department,  either  with  each  separately 

ftt  a  meeting  of  all,  with  a  view  to  the  adoption  of  the  best  and  safest 

ble  forms  to  be  i.^sued  for  vouchers  for  disbursements  of  the  public 

y  in  this  Department.     When  you  have  done  so  I  desire  that  you 

11  revise  all  the  forms  now  in  use  and  report  to  me  any  changes 

med  iulvisable  by  you  in  the  official  forms  to  be  issued,  or  in  the 

ner  and  form  of  keeping  and  stating  the  accounts  of  the  persons 

ployed  in  this  Department,  in  accordance  with  paragraph  3  of  section 

6  of  the  Revised  Statutes. 

Very  respectfully, 

WM.  E.  CHANDLER, 

Secretary  of  the  Navy. 
Hon.  W.  W.  Upton, 

Second  Comptroller  of  the  Treasury. 


Treasury  Department, 

Second  Comptroller's  Office, 

Waahington^  1).  (7.,  July  15, 1884. 

8m :  1  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of  the 
I  instant  requesting  me  to  confer  with  the  chiefs  of  Bureaus  of  your 
[lartment  at  an  early  date,  *'  with  a  view  to  the  adoption  of  the'best 
the  safest  possible  forms  to  be  issued  for  vouchers  for  the  disburse- 
it  of  the  public  money"  in  your  Department,  and  stating  that  when 
e  done  so  you  desire  that  I  ^^  will  revise  all  the  forms  now  in  use,'' 
report  to  you  any  changes  deemed  advisable  in  the  official  forms  to 
,  or  the  manner  and  form  of  keeping  and  stating  the  account 
toe      rsons  employed  in  this  (your)  Department,  in  acconlance  with 
.  3  ui  section  273,  of  the  Kevised  Statutes. 
1  shall  take  pleasure  in  conferring  with  the  chiefs  of  Bureaus  as  re- 
stedy  at  any  time  that  it  may  be  most  convenient,  either  separately 
a  meeting  of  all,  for  the  pur|>oses  indicated  by  you,  and  in  com- 
ing with  your  request  in  all  respects. 
Very  respeci fully, 

W.  W.  UPTON, 

Comptroller, 
Hon.  Wm.  E.  Chandler, 

Secretary  of  the  Navy. 
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Navy  Departmbnt, 
Washingiany  JuLy  16, 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  year 
the  15th  instant,  in  reply  to  that  of  the  Hon.  Secretary  of  the  ] 
the  12th  instant,  with  reference  to  a  conference  with  the  chiefs  of] 
of  this  Department,  upon  the  subject  of  forms,  &c.y  and  the 
transacting  business. 

I  have  this  morning  had  a  consultation  with  the  chiefs  of  the  1 
of  the  Navy  Department,  and  would  respectfully  suggest  t\  y 
us  in  a  body,  either  to-morrow  or  Friday,  in  the  office  of  sdk 
of  the  Navy,  at  such  hour  as  may  be  most  convenient  to  yoi 
Tliis  course  is  suggested  for  the  reason  that  here  are  onr  fon 
&c.,  at  hand,  more  convenient  to  refer  to  or  produce  than  ii  ^ 
obliged  to  carry  them  to  the  Treasury  Department 

I  will  be  glad  to  have  a  line  from  you  as  to  what  your  pleasare 
in  the  matter. 

Very  respectfully, 

ED.  T.  NIOHOLi 
Acting  Secretary  of  fhe 
Hon.  W.  W.  Upton, 

Second  Comptroller  of  the  Treasury, 


Navy  Depabtmbit 
WcLshingtoHj  December  4, 

Sir  :  Please  inform  this  Department  whether  there  is  any  objc 
having  all  certificates  in  settlement  of  naval  accounts,  which  an 
by  the  Fourth  Auditor  and  Second  GomptroUer  of  the  Treasury 
mitted  to  the  Secretary  of  the  Navy  before  payment ;  the  san: 
forwarded  by  him  to  the  persons  to  whom  payment  is  due. 
Very  respectfully, 

WM.  E.  GHANDLEI 
Secretary  of  ike 
Hon.  W.  W.  Upton, 

Second  Comptroller. 


Navy  DEPABTMEm 

Washingtonj  December  i^ 

Sir  :  Please  inform  this  Department  whether  there  is  any  objc 
having  all  certificates  in  settlement  of  naval  accounts,  which  ar 
by  the  Fourth  Auditor  and  Second  Comptroller  of  the  Treasars 
mitted  to  the  Secretarj-  of  the  Navy  before  payment  j  the  sam 
forwarded  by  him  to  the  i>er8ons  to  whom  payment  is  due. 
Very  respectfully, 

WM.  E.  GHANDLI 
Secretary  of  ike . 
Hon.  Charles  Beardsley, 

Fourth  Auditor, 
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Treasury  Department, 
Second  Comptroller's  Office, 

Washington^  December  6,  1883. 

9ir  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of 

Ith  instant,  inquiring  <*  whether  there  is  any  objection  to  having  all 

ates  in  settlement  of  naval  accounts,  which  are  issued  by  the 

na  Auditor  and  Second  Comptroller  of  the  Treasury,  transmitted 

Secretary  of  the  Navy  before  payment.'' 

ui  reply  I  have  respectfully  to  say,  my  view  of  the  law  leads  me  to 

conclusion  that  there  is  no  legal  or  valid  objection  to  that  course. 

1     a  unable  to  see  that  any  serious  inconvenience  either  to  the  officers 

1       Government  can  arise  from  certifying  all  balances  of  accounts 

ag  in  the  Navy  Department  to  the  Secretary  of  the.Department, 

required  by  section  273  of  the  Revised  Statutes. 

L  think  it  must  be  admitted  that  certifying  a  balance  to  any  other  of- 

or  person  in  place  of  transmitting  the  certificate  to  the  head  of  the 

tment  is  not,  in  strictness,  such  compliance  with  the  statute  as 

L  r    der  the  certificate  in  all  respects  operative  as  a  decision,  the  duty 

t      certifying  officer  not  being  terminated  until  the  certificate  issues 

•m  the  office  where  it  is  made,  and  his  acts  not  being  effet^tive  unless 

3  in  the  mode  authorized.    An  equally  important  consideration  is 

,t  the  practice  of  certifying  balances  to  some  other  officer,  and  not  to 

Secretary,  substantially  removes  the  claims  from  the  operation  of 

important  provision  of  section  191  of  the  Revision  in  regard  to  re- 

ning  cases  for  review. 

Very  respectfully, 

W.  W.  UPTON, 

Comptroller. 
Hon.  Wm.  E.  Chandler, 

Secretary  of  the  Navy. 


Treasury  Department, 

Fourth  Auditor's  Office, 

December  7,  1883. 

Sir:  Your  letter  of  the  4th  instant,  in  which  you  request  me  to  in- 
n  the  Department  whether  there  is  any  objection  to  having  all  cer- 
*.ates  in  settlement  of  naval  accounts,  that  are  issued  by  the  Fourth 
itor  and  Second  Comptroller  of  the  Treasury,  transmitted  to  the 
itary  of  the  Nav>  before  payment,  the  same  to  be  forwarded  to  the 
5  to  whom  payment  is  due,  has  been  received. 
«.    )  question  is  submitted  without  suggestion  as  to  the  advantage 
IS  expected  to  follow,  or  the  object  to  be  attained  from  a  departure 
a  the  existing  practice.     I  accordingly  reply  that  the  adoption  of 
course  contemplated  is  oi)en  to  very  serious  objections,  among  which 
^  be  mentioned  the  following: 
f  irst.  It  would  change  a  mode  of  doing  business  in  the  Treasury  De- 
/ment,  which  has  been  in  successful  operation  for  more  than  fifty 
s. 
i     CO     ly.  It  would  iutroiluce  a  new  and  difi'erent  method  from  that 
y     I     ^  in  other  auditing  ofiices  of  the  Treasury,  and  thus  interfere 
I  uniformity  and  harmon}^  now  existing. 

3     ruiy.  It  would  retard  the  dispatch  of  public  business,  increase 
K       I  exjiense,  and  be  likely  to  lead  to  confusion  and  uncertainty 
>  mi       of  claimants  as  to  the  place  of  settlement  of  their  accounts 
>yment  of  their  claims. 
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Fourthly.  It  would  iuterfere  seriously  with  the  keeping  of  reeoi 
this  oflQce,  now  kept  in  accordance  with  settled  methods  based 
present  practice.  From  the  time  the  first  inquiry  in  relation  to  a 
is  received  until  final  adjustment  ev^ery  step  is  noted,  and  wbe 
certificate  is  forwarded  to  claimant  the  history  of  the  case  is  com] 
and,  even  beyond  this,  inquiries  frequently  arise  in  reference  tc 
settlement  of  accounts,  where  the  ])ayment  has,  trom  accident  or 
cause,  been  delayed,  which  it  would  be  impracticable  to  either  pr 
or  satisfactorily  answer  if  the  proposed  change  were  adopted. 

Fifthly.  It  would  imx)ose  hardships  u])on  many  needy  claimant 
can  now  have  their  claims  for  small  amounts  settled  in  two  or 
hours,  whereas  if  such  claims  must  take  the  usual  course  throat 
Departments,  an  equal  number  of  days,  or  even  a  longer  time,  wo 
required.  Such  cases  are  occurring  constantly  where  enlisted  mc 
ply  in  person  for  little  balances  due  them  as  wages,  clothing,  or 
money,  and  to  whom  it  is  often  important  that  they  should  receiv 
small  amounts  with  as  little  delay  as  possible. 

There  are  other  good  reasons  \i  hy  the  present  practice  should  n 
changed,  but  it  is  presumed  the  above  will  be  sufficient. 
Very  respectfully, 

CHARLES  BBARDSLEY. 

Hon.  Wllliam  E.  Chandler, 

Secretary  of  the  Navy. 


MBMORANDUM  BY   THE  SECOND    COMPTROLLER    IN  REGARD    TO 
PAYMENT  OP  ACCOUNTS  AND    CLAIMS    ARISING    IN  THE    NAVT 
PARTMENT. 

The  powers  of  the  Auditors  and  Comptrollers  in  the  settlementrf 
counts  and  claims  and  in  certifying  balances  are  conferred  and 
by  section  277  and  sections  268  to  275  inclusive  of  the  Revised  I 
and  it  is  safe  to  say  there  is  no  other  provision  of  statute  thac  ii 
manner  modifies  or  changes  the  modes  there  presented  of  set 
counti9  and  transmitting  the  certificates  of  settlement  from  <      j 
or  Dei)artment  to  another. 

For  the  purx)ose  of  this  memorandum  it  is  not  necessary  to  f* 
an  examination  of  the  mode  ])rescribed  for  other  officers  than  tbt 
Second,  Third  and  Fourth  Auditors,  and  the  Second  Comptic 

Section  277  empowers  and  requires  the  Auditor  to  exami 
counts,  of  the  kinds  designated  as  within  his  jurisdiction,  i 
that,  ^^After  examination  of  such  accounts,  he  shall  certify  the 
and  transmit  such  accounts  with  the  vouchers  and  certiflea 
Second  Comi)tr()ller  for  his  decision  thereon." 

From  this  provision  of  the  statute  which  defines  the  datief 
Auditor  and  is  the  exclusive  basis  of  all  his  official  |>ower  in  this 
it  is  clear  that  he  is  not  required  to  examine  any  account  of 
not  required  to  certify  the  balance  and  transmit  the  certitl 
Second  Comptroller. 

It  is  equally  ))lain  that  that  which  is  to  l)e  transmitted  by  the  i 
to  the  Comptroller  for  decision  is  not  a  matter  that  can  be  i 
the  Auditor.    Section  273,  which  confers  and  defines  the  powen 
Second  Comptroller  in  relation  to  such  accounts,  makes  it  his  dot; 
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nioe  all  accoants  settled  by  the  Second,  Third,  aud  Fourth  Auditors, 

certify  the  balances  arising  thereon  to  the  Secretary  of  the  Depart- 

n  which  the  expenditure  has  been  incurred."    This  explicit  lan- 

I  pats  it  beyond  question  that  the  Comptroller  is  required  to  cer- 
w)  the  balance  to  the  Secretary  of  the  proper  Department  in  every 

in  which  he  is  required  to  examine  an  account,  and  the  Oomp- 
er's  duty  in  regard  to  an  account  of  this  kind  is  not  performed 
1  the  balance  is  certified  to  the  head  of  the  proper  Department. 
8  the  accounting  officers  are  created  by  statute,  and  have  no  powers 
pt  those  conferred  by  statute,  all  their  attempted  official  acts  are 
unless  done  in  the  manner  prescribe.l  by  statute. 

actice  three  modes  of  payment  are  resorted  to,  namely:    1st. 
palled  payment  by  report,  or  in  report  cases,  in  which  the  ac- 
III  IS  regularly  audited  and  the  certificate  or  report  transmitted  to  the 
etary,  in  strict  compliance  with  the  statute,  before  payment.    2d. 
is  called  payment  by  certificate  or  certificate  ca«es,  in  which  the 
ia>r  and  Comptroller  issue  their  certificate,  declaring  what  balance 
16,  bat  transmit  the  certificate  to  a  disbursing  officer  for  payment 
oat  actually  submitting  it  to  the  Secretary ;  and  3d.  Payment  by  dis- 
or  officers  before  the  account  of  claim  is  examined  by  the  account* 
sers.   In  the  cases  last  mentioned  money  is  drawn  from  the  Treas- 
ID  pursuance  of  section  3673  of  the  Revised  Statutes  and  placed  in  the 
Is  or  to  the  credit  of  a  disbursing  officer,  for  the  payment  of  such  cur- 
expenses  as  are  so  clearly  due,  and  in  such  certain  sums  that  it  is  rea- 

►le  to  i-equire  a  disbursing  officer  to  pay  them  before  the  respective 
ns  are  audited.  This  mode  of  paying  current  expenses  is  clearly 
orized,  and  seems  to  be  indispensable  to  the  convenient  transaction 
iblic  business.  It  does  not  necessarily  include  the  payment  of  stale 
dobtful  claims,  but  in  the  course  of  business  doubtful  claims  will 
ftionally  be  presented  to  disbursing  officers;  old  claims  are  sometimes 
^presented,  and  disbursing  officers,  doubting  their  authority  to  pay 
ich  cases,  and  being  anxious  to  obtain  an  opinion  or  decision  of  the 
anting  officers  in  advance  of  payment,  a  practice  long  since  grown 
f  referring  such  claims  to  the  accounting  officers  for  such  opinion 
icision,  and  out  of  this  has  originated  the  mode  of  proceeding  known 
certificate  cases.^    As  has  been  before  said,  the  certificates  of  thi» 

differ  in  no  material  or  substantial  respect  from  those  known  as 
»,^  except  in  being  sent  to  a  disbursing  officer  for  payment, 

reports  are  always  sent  to  the  Secretary  of  the  Navy  for  his  ac- 
One  of  the  objections  to  transmitting  the  certificate  to  the  dis- 
ing  officer  is,  that  such  transmission  is  not  in  compliance  with  a 
jve  requirement  of  the  statute,  and  the  certificate  so  transmitted 
16  disbursing  officer  cannot  operate  to  authorize  or  justify  a  pay- 
t  except  ninm  the  supposititious  fiction  of  its  having  gone  to  the  Sec- 

7 J  an  aAsumption  which  is  known  not  to  be  true  in  fact — known  to 
accounting  officers,  to  the  claimant,  and  to  the  disbursing  officer. 
tber  objection  is,  that  such  certificates  may  contain  errors,  and  thia 
D  deprives  the  Secretary  of  the  Navy  of  all  opportunity  of  return- 
:he  certificate  for  correction,  in  pursuance  of  section  191  of  the  Re- 
1  Statutes,  aud  of  all  means  of  pointing  out  errors  in  any  manner, 
,  knowing  the  nature  of  the  claim  until  after  its  payment.    The 
Auditor  is  cliargtMl  by  section  283  with  keeping  the  public  ac- 
ts of  the  Navy  Department,  ami  it  has  been  said  he  claims  to  de- 
I  power  in  the  si'ttleinent  of  claims,  from  the  third  section  of  the 
oi  tiaoe  19,  1878  (20  Stat,  U>7),  which  treats  of  a  "general  ac- 
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count  of  advances,'^  and  of  the  adjustment  of  appropriations,  and 
says  '^  the  Fourth  Auditor  shall  declare  the  sums  due  irom  the  several 
special  appropriations  upon  complete  vouchers,  a«  heretofore^  according 
to  law;  and  he  shall  adjust  the  said  liabilities  with  the  '^general  ac- 
count of  advances."  What  the  supposed  authority  is,  or  how  it  is  to  be 
derived  from  that  act,  I  am  not  advised,  but  it  is  clear  that  by  section 
277  of  the  Kevised  Statutes  the  Auditor,  after  examining  the  accounts 
and  certifying  the  balances^  is  required  *'  to  transmit  such  accounts  with 
the  vouchers  and  certificate  to  the  Second  Comptroller  for  his  decision 
thereon."  And  by  section  283  he  is  only  to  receive  back  from  the  Sec- 
ond Comptroller  "  the  accounts  which  shall  have  been  finally  adjusted,^ 
What  he  can  do  with  them  while  the  accounts  are  in  the  Comptroller's 
office  for  decision,  or  when  he  again  receives  the  accounts  which  shall 
have  been  finally  adjusted,  does  not  appear.  It  has  always  been  held 
that  after  the  balance  of  an  account  has  been  duly  certified  to  the  Sec- 
retary of  the  proper  Department,  nothing  more  is  required  from  the 
Auditor  than  to  record  the  requisition,  make  the  proper  entries  in  the 
book  of  accounts,  preserve  and  safely  keep  the  papers,  and  report  to 
the  Secretary  of  the  Treasury  as  required  by  the  same  section,  283. 
Should  the  Auditor  and  Comptroller  make  all  these  settlements  in  the 
mode  now  in  use  in  what  are  called  "  report  cases  " — that  is,  in  direct 
compliance  with  sections  277  and  283,  above  referred  to — I  think  do 
inconvenience  would  result.  In  that  case  the  Secretary  of  the  Navy 
would  forward  to  disbursing  officers  for  payment  all  claims  that  can 
more  conveniently  be  paid  in  that  manner,  and  would  issue  his  requisi- 
tion for  the  payment  of  such  as  he  desires  to  have  paid  by  warrant 
drawn  directly  on  the  Treasurer.  Whether  the  money  is  placed  in  the 
hands  of  the  disbursing  officer  or  paid  to  the  claimant  directly  by  the 
Treasurer,  the  money  is  drawn  from  the  Treasury  in  pursuance  of  sec- 
tion 3673  of  the  Kevised  Statutes,  which  provides  that  ''All  moneys 
appropriated  for  the  use  of  the  War  and  Navy  Departments  shall  b© 
drawn  from  the  Treasury,  by  warrants  of  the  Secretary  of  the  Treasury, 
upon  the  requisitions  of  the  Secretaries  of  those  Departments,  respect- 
ively, countersigned  by  the  Second  Comptroller  of  the  Treasury,  and 
registered  by  the  proper  Auditor."  And  the  money  passes  fi*om  the 
Treasury  by 'authority  of  section  305,  which  provides  that  '*  The  Treas- 
xTrer  shall  receive  and  keep  the  moneys  of  the  United  States,  and  dis- 
burse the  same  upon  warrants  drawn  by  the  Secretary  of  the  Treasury, 
countersigned  by  either  Comptroller,  and  recorded  by  the  Register,  and 
not  otherwise."  It  has  been  asserted  that  section  305  is  modified  by 
the  provision  of  section  269  of  the  Revision,  to  the  eflfect  that  it  is  the 
duty  of  the  First  Comptroller  "  to  countersign  all  warrants  drawn  by 
the  Secretary  of  the  Treasury,  which  shall  be  warranted  by  law;"  bat 
it  will  be  found  that  the  provision  of  section  305  is  the  later  enactment 
of  the  two,  and  that  if  either  is  modified  by  the  other  it  is  the  older 
enactment  that  is  thus  modified,  namely,  the  one  now  contained  in  sec- 
tion 269,  the  verbiage  of  which  remains  the  same  as  when  enacted,  Sep- 
tember 2, 1789  (I  Stat.,  m)^  and  re-enacted  March  3, 1817  (3  Stat.,  367). 
(November,  1883.) 


Treasury  Department, 

December  11,  1884. 

Sir:  Referring  to  your  communication  of  the  1st  instant,  requesting 
that  hereafter  the  name  of  the  pay  office  be  omitted  in  certificates  issued 
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by  the  Foarth  Auditor  in  settlement  of  accounts,  and  left  to  be  inserted 
as  may  be  determine<l  by  the  Navy  Department,  I  have  the  honor  to 
inclose  a  copy  of  the  report  of  the  Fourth  Auditor  in  the  matter  of  the 
5th  instant,  for  your  information. 
Very  respectfully, 

II.  Mcculloch, 

Secretary. 
Hon.  W.  E.  Chandler, 

Secretary  of  the  Xavy, 


Treasury  Department, 

Fourth  Auditor's  Office, 
WashingtoHy  i>.  C,  December  5,  1884. 

SiB:  I  have  the  honor  to  acknowledge  the  receipt  of  a  letter  of  ths 
honorable  Secretary-  of  the  Navy,  dated  on  the  Ist  instant,  and  referred 
b3'  yoQ  to  this  otiice,  requesting  tliat  hereafter  the  name  of  the  pay  office 
be  omitted  in  the  certificates  issued  by  the  Fourth  Auditor,  and  left  to 
be  inserted  as  may  be  deteruiined  by  the  Navy  Department. 

The  change  suggested  by  tlie  Secretary  1  regard  as  inexpedient  and 
calcnlatetl  to  produce  confusion  in  the  records  of  this  ottice,  and  un- 
doubtedly cause  unnecessary  delay  in  all  cases  where  facts  can  now  be 
promptly  ascertained ;  without,  so  far  as  I  can  see,  accomplishing  any 
good  result. 

The  accounting  officers  in  making  up  the  certificates  designate  the 
disbarsing  officer  by  whom  they  are  to  be  ]>aid,  and  that  for  the  very 
purpose  of  having  a  complete  record.     A  large  majority  of  the  claim- 
ants are  persons  not  in  service,  and  the  certificiites  are  made  payable  at 
plflhoes  to  suit  their  convenience ;  the  correspondence  with  such  claim- 
ants being  altogether  with  this  ofUce  enables  it  to  so  direct  the  ])ayment. 
The  certificates  are  returned  to  this  office  ius  vouchers  in  the  accouuts 
of  the  disbursing  officers,  and  are  filed  with  the  ivccount,  and  at  any 
•nbsequent  time  a  reference  to  it  will  show  if  the  certificate  hiis  been 
paid. 

If  the  request  of  the  Navy  l)c{)artment  could  be  complied  with,  the 
accounts  of  all  the  disbursing  officers  would  have  to  be  examined.    The 
tfect  would  l>e  most  ]>ernicious,  n3n<U'ring  it  almost  iinpossibh)  for  the 
^ocoanting  officers  to  say  wlieth(»r  any  settled  claim  had  or  had  not  boon 
^tnally  paid. 

The  present  sy(«tein  has  worked  with  great  success  sin<'e  the  forma- 

^^U  of  this  office  in  IS17,  and  to  change,  it  now  would  be  highly  unwise, 

*•*€!  [  am  sure  the  evil  effects  have  <mly  to  be  brought  to  tlu»  attention 

^   the  hononible  Serretarv  of  the  Navv  to  induce  him  to  change  his 

Very  resjM^ct fully, 

('IIAHLi:s  BKARDSLEY, 

^4  uditor. 
Hon.  Ilron  MoCillocu, 

Secretary  of  the  Treanury. 
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the  order  or  direction  to  disbursing  officers  on  certifi- 
cates of  settled  claims  to  pay  the  same. 

Navy  Department, 
Washingtotij  D,  C,  December  1,  1884. 

Sir:  UpoD  each  certificate  of  a  settled  claim  issued  by  the  Fourth 
Auditor  of  the  Treasury,  au  order  or  directioa  of  payment  is  made, 
naming  some  particular  pay  officer  of  the  Navy. 

1  have  the  honor  to  request  that  hereafter  the  name  of  the  pay  officer 
may  be  omitted  and  left  to  be  inserted  as  may  be  determined  by  this 
Department. 

Very  respectfully, 

WM.  E.  CHANDLER, 

Secretary  of  the  Navy, 
Hon.  Hugh  McCulloch, 

Secretary  of  the  Treasury . 


Navy  Department, 
Washingtonj  December  13, 1884. 

Sir:  I  have  the  honor  to  acknowledge  your  communication  of  the 
11th  instant,  inclosing  a  copy  of  the  report  of  the  Fourth  Auditor 
in  the  matter  of  my  request  of  the  1st  instant,  that  the  name  of  the 
disbursing  officer  designated  to  pay  certificates  issued  by  the  Fourth 
Auditor  in  settlement  of  claims  be  omitted. 

Among  the  reasons  given  by  the  Fourth  Auditor  in  his  report,  for 
opposing  my  request,  is  that  which  he  first  urged  in  opposition  to  send- 
ing the  certificates  of  settled  claims  to  this  Department  for  payment, 
viz,  that  '^  the  present  system  has  worked  with  great  success  since  the 
formation  of  his  office  in  1817!^ 

The  other  objections  urged  by  the  Fourth  Auditor,  relate  to  the  details 
of  office,  which  can  be  readily  adjusted. 

The  Second  Comptroller,  in  his  communication  of  December  6,  1883, 
refers  to  these  minor  objections  as  follows:  ^'I  am  unable  to  see  that 
any  serious  inconvenience  to  the  officers  of  Government  could  arise  in 
certifying  all  balances  of  a<5counts  occurring  in  the  Navy  Department 
to  the  Secretary  of  the  Department,  as  required  by  section  273  of  the 
Revised  Statutes." 

1  therefore  pass  over  these  minor  objectious  without  comment. 

The  statement  quoted  above,  ^^that  the  present  system  has  worked 
with  gi-eat  success,^  may  be  true,  yet  if  that  system  is  not  in  accord- 
ance with  law  it  should  be  changed. 

Money  is  drawn  from  the  Treasury  by  this  Department  under  section 
3673  of  the  Revised  Statutes,  which  provides  that  "All  moneys  appro- 
priated for  the  use  of  the  War  and  Navy  Departments  shall  be  drawn 
from  the  Treasury  by  warrants  of  the  Secretary  of  the  Treasury,  upon 
the  requisitions  of  the  Secretaries  of  those  Departments,  respectively.^ 

•  •  •  •  •  •  9^ 

Section  3676  of  the  Revised  Statutes  provides  that  "All  appropria- 
tions for  specific,  general,  and  contingent  expenses  of  the  Navy  Depart- 
ment shall  be  under  the  control  and  expended  by  the  direction  of  the 
Secretary  of  the  Navy.'^ 

Section  277  of  the  Revised  Statutes  provides  that  "The  Fourth  Au- 
ditor shall  receive  and  examine  all  accounts  accruing  in  the  Navy 
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MTtment  or  relative  thereto,  *  *  ♦  *  and  after  examination  of 
accounts  he  shall  certify  the  balances,  and  shall  transmit  such 

unts,  with  the  vouchers  and  certificates,  to  the  Second  Comptroller 

lis  decision  thereon." 

3Dce  it  appears  that  the  question  raised  is  one  of  law  and  jurisdic- 

—a  question  of  prime  importance. 

leduty  of  the  Fourth  Auditor  in  certifying  balances  ceases  when  he 

referred  them  to  the  Second  Comptroller. 

rsing  officers  of  the  Navy  are  as  clearly  within  the  exclusive 
iciion  of  this  Department  as  officers  of  other  corps  of  the  Navy. 
18  not  com|)etent  therefore  for  any  other  Department  of  the  Gov- 

lent  to  issue  orders  to  disbursing  officers  in  the  performance  of  their 

38,  without  authority  from  this  Department. 

le  direction  of  the  Fourth  Auditor  to  a  disbursing  officer  of  the 

y  to  pay  a  claim,  is  an  order  which  is  an  infringement  of  the  juris- 
•n  of  this  Department.    At  times  these  orders  cannot  be  executed, 

the  certificate  would  be  considered  invalidated  if  a  change  therein 
1  be  made  in  the  direction  for  payment.  Inconvenience  and  delay 
I  in  returning  to  the  Fourth  Auditor  such  a  certificate  for  correc- 

%y  at  times  be  convenient  for  the  Department  to  designate  par- 
officers  for  the  payment  of  settled  claims,  and  to  make  provision 
►r  by  drawing  requisitions  accordingly.    In  such  cases  the  present 

(rates  against  the  exercise  of  such  discretion. 
.    J      tnient  is  at  all  times  ready  to  enter  upon  any  arrangement 
luate  public  business  with  the  Treasury,  but  cannot  approve  a 
I      even  when  ratified  by  long  usage,  which  contravenes  a  pro- 
oi  law,  and  infringes  upon  its  jurisdiction. 
Very  respectfully, 

WM.  E.  CHANDLER, 

Secretary  of  the  Navy. 
OD.  Hugh  McCulloch, 

Secretary  of  the  Treasury. 


I 

396  REPORT   OP   THE    SECRETARY   OF   THE   NAVY. 


No.  21.— NAVT-YARD  COMMISSIOir. 

Washington,  D.  C,  December  10, 1888. 

Hon.  William  E.  Chandler, 

Secretary  of  the  Navy : 

Sir  :  Concurriug  fully  in  the  report  submitted  and  the  views 
pressed  by  the  commission  on  the  sale  of  navy -yards,  I  cannot  but  ezpresB 
my  regret  that  it  placed  such  a  construction  upon  the  law  defining  its 
duties  as  to  place  a  report  of  facts  and  an  expression  of  opinion  npoa 
various  questions  connected  with  navy -yards  and  navy-yard  manage- 
ment  beyond  its  duties ;  more  especially  as  I  feel  confident  that  its  rec- 
ommendations thereon  would  have  been  made  with  the  same  unanimity 
as  on  the  questions  considered. 

I  therefore  desire  to  call  your  attention  to  some  particulars  that  seen* 
to  me  worthy  of  consideration,  and  trust,  in  view  of  the  fact  that  Gotk^ 
gress  provided  that  one  member  should  be  a  civilian,  I  shall  not  be  coi*' 
fiidered  presumptuous  in  so  doing,  my  views  being  offered  as  those  of  ^ 
civilian  only. 

The  commission  has  called  attention  to  the  deplorable  conditioa  ^^ 
the  yards,  the  disastrous  results  that  have  attended  the  tempon^^^ 
expedients  resorted  to,  and  the  inferior  work  performed  under  the  P^^j 
tense  of  economy,  and  has  shown  that  while  the  aggregate  cost  of  ^^J 
improvements,  repairs  included,  is  $52,574,291.73,  the  present  estimat 
value  is  but  $31,112,974.91,  a  depreciation  for  which  no  good  excuse 
be  given. 

This  depreciation  does  not,  however,  exhibit  the  full  results  of  tfc**^ 
disastrous  policy,  for  it  will  be  seen  by  an  examination  of  the  tabiS-^^ 
that  a  large  number  of  the  so  called  improvements  are  of  a  tempor^^^ 
character,  many  being  unworthy  of  repair  and  in  such  bad  condition  tl^-  ^J 
though  necessarily  appraised  at  a  nominal  value  are  in  fact  unworthy  ^J 
notice  in  connection  with  the  permanent  improvements  of  the  yard.  ^^ 
must  also  be  stated  to  complete  the  record  that  considerable  amounts^  ^ 
money  have  in  times  past  been  expended  for  improvements  and  repai-^*^ 
that  were  not  legally  available  for  such  purposes,  and  were  not  the^^""^ 
fore  included  in  the  expenditures  given,  no  record  having  been  ke  J^^ 
thereof.  The  actual  loss  is,  therefore,  greater  than  the  report  woa'^ 
indicate. 

The  commission  also  found  it  in  many  instances  impossible  to  ascertiU'^ 
the  cost  of  the  various  improvements  they  were  instructed  to  appraiser 
or  of  the  repairs  and  improvements  made  to  any  of  them,  and  was  there- 
fore unable  to  furnish  anything  more  than  an  approximation  thereto. 
I  desire  in  this  connection  to  call  special  attention  to  the  importance  of 
subjecting  the  accounts  of  the  navy -yards  to  a  preliminary  examination 
under  the  direction  of  the  Secretary  before  transmitting  them  to  the  ac- 
counting officers  of  the  Treasury,  in  order  to  ascertain,  by  grouping  the 
expenditures  of  the  various  yards  and  bureaus  in  a  proper  manner,  the 
cost  of  each  improvement  in  every  yard,  of  every  ship,  and  of  the  repairs 
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h,  in  wbioh  should  be  incladed  the  proportional  expense  of  main- 

the  yard,  as  hereinafter  explained. 

u     system  woald  furnish  the  responsible  executive  with  iuforma- 

m(      lensabletoan  intelligent  interposition  of  hisauthorityintirae  to 

edy  irregnlarities,  or  check  wasteful  or  illegal  expenditures ;  whereas 

B  now  dependent  upon  the  accounting  oflScers  of  the  Treasury  for 

I  information,  which  for  obvious  reasons  it  is  impossible  for  them  to 

)ly  in  time  to  be  of  an}^  real  and  practical  value,  the  much-lauded 

iffh  little  understood  system  of  ^'checks  and  balances"  imposed  by 

Treasury  resolving  itself,  when  analyzed,  into  a  mere  question  of 

Dcinc^  the  accounts  of  disbursing  officers,  which  has  little  or  no  rela- 

to  the  promotion  of  economy  or  the  prevention  of  extravagance  or 

w  as  the  records  prove.    I  do  not,  in  making  these  remarks,  desire 

rage  the  services  rendered  by  the  accounting  officers  in  the  per- 

oe  of  their  important  and  legitimate  duties,  but  to  call  attention 

le     Uacyof  the  popular  idea  that  incapacity  or  dishonesty  on  the 

of  ezecative  officers  can  be  remedied,  prevented,  or  detected  by  a 

)  examination  of  the  accounts  of  their  expenditures  by  the  account- 

of  another  Department,  who  neither  liave,  nor  can  have,  any  ade- 

e  knowledge  of  the  value  of  the  work  alleged  to  have  been  per- 

or  of  the  facts  in  the  case,  an  idea  that  is  not  only  without 

ion  in  fact,  but,  as  the  record  shows,  has  enabled  dishonest  offi- 

10  protect  themselves  from  detection  during  years  of  continued 

Dommission  has  called  attention  to  the  urgent  necessity  for  more 
»,  ]     L  to  the  fact  that  the  use  of  iron  and  steel  for  ship-building 
I  nas  very  greatly  increased  the  necessity  therefor,  but  it  has 
I  by  comparison  with  the  resources  of  foreign  yards  how 
iToiy  inadequate  are  those  of  our  own,  or  called  attention  to  the 
consideration  that  docks  are  the  only  indispensable  adjuncts 
'y  that  cannot  be  improvised  with  success,  the  length  of  time 
IT      for  their  construction,  which  is  from  three  to  five  years  for  a 
B,      id  flrom  twelve  to  eighteen  months  for  a  wooden  dock,  render- 
it  1     K)ssible  to  complete  them  in  case  of  war  in  time  to  be  of  any 
1     ae. 
\  \iovemment  i>ossesses  to-day  but  one  lloiitiug  and  three  stone 
available  for  immediate  use,  of  which  one  requires  lengthening, 
\  h  extensive  repairs  that  they  cannot  be  made  on  account  of 

i         luat  would  be  required,  so  indispensable  is  the  dock  to  the 
\     e  of  the  current  work  of  the  yard,  though  the  necessity 
M>  great  as  to  imperil  the  structure.    If  to  these  we  add  the 
I     I  uock  now  nearl}'  completed  at  Marc  Island  and  a  small  marine 
'  at  the  Washington  yard,  the  utmost  resources  of  our  navy- 
)  fnliy  stated.   I  cannot,  under  these  circumstances,  too  strongly 
aediate  commencement  of  at  least  one  additional  dock  at 
e  11      lu.  New  York,  Norfolk,  and  Boston,  and  the  construction  of 
I  lidly  as  i>o8sible  until  there  are  at  least  four  good  docks 

1  {     iu\      yards.    This  may  be  considered  an  extravagant  recom- 
•n,  but  in  view  of  the  evidence  i)resented  to  the  commission,  I 
I       \  that  it  is  reasonable  and  moderate,  and  therefore  jilace  it  on 
U  ousting  to  the  future  for  my  vindication.    No  country,  indeed, 
ly  pretensions  to  the  name  of  a  naval  power,  is  so  poorly  i)ro- 
CD  appliances  for  dockage,  ample  facilities  for  which  are  so 
lai  to  the  maintenan(*^  of  an  efiective  navy. 
i       ed  is  the  imi)ortance  attached  to  docks  in  England  t\iat 
I  a      has  forty-six  docks  in  her  home  and  six  in  her  colonial 
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yards,  she  is  at  the  present  time  constructing  several  new  ones  of  ex- 
traordinary size;  and  although  there  are  one  hundred  and  eighty-four 
private  docks  in  the  vai  ious  ports  of  Great  Britain  and  Ireland,  and 
fii'ty-four  in  her  colonial  ports,  the  Board  of  Admiralty  are  authorized 
to  make  advances  to  parties  who  will  construct  new  ones  in  accordance 
with  the  requirements  of  the  board,  the  Government  receiving  no  other 
return  therefor  than  the  right  to  their  use  in  ca^e  of  emergency.  There 
are  on  the  other  hand  in  this  country  but  twenty-four  private  docks  on 
the  Atlantic  and  Gulf  coast,  two  on  the  Pacific,  and  twenty  on  the  lakes 
of  sufficient  size  to  dock  even  a  small  gun-boat,  of  which  but  eight  in 
all  are  of  capacity  to  receive  a  first-class  cruiser :  It  would  seem  there 
fore  well  worthy  of  consideration  whether  similar  authority  should  not 
be  conferred  on  the  Navy  Department. 

The  attention  of  the  commission  was  also  called  to  the  attempts 
that  have  been  made  to  reduce  the  cost  of  maintaining  armored  ships 
in  condition  for  immediate  use  in  case  of  war,  and  it  would  seem  from 
the  information  obtained  that  important  steps  toward  solving  this  f^teskt 
problem  have  been  taken,  by  storing  them  on  shore,  as  an  iron  ship  oat 
of  water  and  housed  over  should  suffer  no  practical  depreciation,  or  re- 
quire any  great  expenditure  save  for  paint,  while  it  would  be  ready  for 
service  at  a  few  days'  notice.  I  therefore  earnestly  recommend  the  ap- 
pointment of  a  naval  board  to  examine  and  report  upon  the  methods  now 
in  use  to  accomplish  this  end,  and  that  in  case  they  deem  them  success- 
ful, and  the  remedy  effectual,  immediate  steps  be  taken  to  constmci 
storage  docks  or  piers  for  such  number  of  armored  vessels  as  may  be 
deemed  requisite  to  place  the  Navy  in  proper  and  effective  condition.  I 
would  also  urge  that  immediate  steps  for  the  construction  of  such  vbh- 
sels  be  taken,  for  it  must  be  remembered  that  a  first-class  armored  vessel 
cannot  be  built  in  less  than  three  to  five  years  j  that  we  have  in  this 
country  no  appliances  to  produce  the  materials  therefor,  and  that  the 
days  when  a  fleet  of  frigates  and  lineof battle  ships  fully  able  to  meet 
their  antagonists  could  be  constructed  and  commissioned  in  four  months 
and  gun-boats  in  ninety-days,  have  passed  forever.  In  making  this 
recommendation  I  have  no  expectation  of  meeting  the  approval  of  that' 
class  of  citizens  who,  while  clamoring  for  *'  a  vigorous  foreign  policy,' 
are  unwilling  to  appropriate  the  money  necessary  for  the  construction 
of  such  a  navy  as  alone  can  make  such  a  policy  possible,  but  on  the  con- 
trary scent  a  job  in  every  estimate,  and  are  apparently  never  so  happy 
as  when  denouncing  and  ridiculing  a  branch  of  the  public  service  to 
which  we  owe  our  existence  as  a  nation.  It  appears  probable,  however, 
that  the  value  of  an  effective  navy  will  not  be  appreciated  by  a  majority 
of  American  citizens  until  they  have  learned  by  sad  experience  that 
while  an  army  may  ^^  spring  from  the  ground"  at  a  moment's  notice, 
time  as  well  as  money  is  required  to  create  a  navy  that  can  meet  with 
the  slightest  prospect  of  success  the  fleets  of  any  great  naval  power. 

The  commission  has  called  attention  to  the  defenseless  condition  of 
our  navy-yards,  and  the  importance  of  rendering  them  impregnable  at 
the  earliest  moment.  I  desire,  in  this  connection,  to  call  attention  to 
the  fact  that  the  plans  for  such  fortifications  are  in  many  countries  ap- 
proved and  determined  upon  by  mixed  boards  of  military  and  naval 
officers,  though  designed  and  constructed  by  military  engineers,  as  here. 
It  seems,  under  these  circumstances,  remarkable  that  no  such  precau- 
tionary measure  prevails  here,  as  the  fortifications  of  our  yards,  unlike 
those  of  Europe,  are  planned  for  defense  against  naval  attacks  only,  and 
especially  as  our  Navy  demonstrated  its  ability  to  pass  in  wooden  ships 
with  comparative  impunity  the  strongest  fortifications  our  engineers 
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had  been  able  to  devise  and  the  entire  resources  of  the  Gontederacy  to 
supplement,  it  would  seem  well  therefore  to  avail  ourselves  of  the  ex- 
perience of  the  officers  who  performed  such  feats  before  proceeding  with 
the  fortifieatioDS  of  the  ports  which  must  constitute  the  basis  of  opera- 
tions of  the  Navy,  and  remember  that  as  the  strength  of  such  fortifica- 
tiona  must,  when  needed,  be  tested  by  naval  and  not  by  military'  officers, 
their  sufficiency  should  be  determined  by  our  naval  exi)erts,  who  are 
of  necessity  the  highest  authoiities  as  to  the  possibility  of  a  successful 
naval  attack. 

The  same  remarks  apply  with  even  greater  force  to  the  torpedo  sys- 
tem, for  it  is  evident  that  the  Navy  must  cooperate  with  the  x\rmy  in 
the  defense  of  any  of  our  ports  in  case  of  attack.  It  is  equally  evident 
that  the  torpedoes  must  be  so  phiced  as  to  enable  the  Navy  to  maneuver 
and  act  without  either  danger  or  the  ap]>rehension  of  danger  there- 
fh>m,  and  that  the  experience  of  naval  officers  would  enable  them  to 
determine  the  points  most  liable  to  attack  and  ])rotect  them  acconl- 
ingly. 

The  same  rule  should  also  be  applied  to  the  improvement  of  harbors, 
not  only  on  account  of  the  benefits  that  would  accrue  from  the  discus- 
sion of  the  question  of  tides,  currents,  and  the  various  questions  con- 
nected with  navigation  by  naval  officers,  who  know  the  necessities  of 
the  Navy  as  well  as  the  commercial  marine,  but  f(»r  the  reason  that  the 
surveys  upon  which  the  engineer  has  to  depend  f(»r  his  data  are  made 
by  naval  officers  detailed  for  service  in  the  Coast  Survey,  and  who  are 
therefore  fully  conversant  with  every  fact  bearing  upon  the  subject. 

These  recommendations  are  not  otl'ered  as  original  ideas,  being  at  best 
but  an  extension  of  the  system  that  has  proved  so  beneficial  in  its  appli- 
cation to  the  business  of  the  lighthouse  establish  nient,  and  one  that  is 
now  in  operation  in  England,  where  it  has  met  with  great  favor. 

The  commission  has  directed  attention  to  the  defenseless  condition 
of  our  lake  ports,  and  to  the  fact  that  England  has  by  means  of  her 
canal  system,  which  we  have  nothing  to  offset,  opened  our  lakes  to  the 
ocean  and  made  their  shores,  so  far  as  she  is  concerned,  a  ]»art  of  our 
coast.    This  being  the  case,  no  time  should  be  lost  in  taking  effective 
measures  to  place  ourselves  in  a  i>ositi(»n  to  offset  such  overwhelming 
advantages,  by  the  establishment  of  a  navyyard  on  the  lakes  and  the 
storage  of  a  suitable  fleet  therein,  or  the  conversion  of  the  Erie  Canal 
into  a  ship-canal  of  at  least  equal  caimcity  to  the  canals  of  the  Can- 
adian system,  or  by  the  establishment  of  a  navy-yard  upon  the  Mis- 
nssippi  River  and  constructing  ship-canals  therefrom  to  the  lakes.    I 
therefore  most  earnestly  recommend  that  a  commission  be  created  to 
investigate  and  rei)ort  upon  this  question  in  all  its  phases,  and  would 
tQggest  that  the  boanl  recommended  by  the  commission  to  determine 
the  best  location  of  a  navy  yard  fi»r  the  (lulf  (*ould,  with  great  pro]>ri- 
6ty,  be  charged  with  this  question  also;  more  esi>e(tia11y  as  both  subjects 
'Hvolve  the  advantages  and  «lisa<ivanrages  of  the  Mississip])i  Kiver  as  a 
Ilroper  location  for  a  navy -yard,  and  a  base  of  operations  in  ciise  of  war. 
The  commission  have  also  called  attention  to  the  great  desirability  of 
^^nal  communication  between  the  Chesapeake  and   Delaware,  but  1 
Woald  suggest  that  an  investigation  on  the  broader  basis  of  the  consider- 
ation of  the  entire  question  of  ship-canals,  so  far  as  they  may  be  impor- 
tant factors  in  the  defense  of  our  coasts  or  for  commercial  puri)oses,  is 
Of  pressing  importance. 

The  oommission  has  called  attention  to  the  extravagance  and  ineffi- 
ciency of  navy -yard  management,  and  to  the  necessity  for  a  thorou^rh 
t^eori^nication  of  the  present  system  of  performing  work  therein  \  but 


400       REPORT  OF  THE  SECRETARY  OP  THE  NAVY. 

has  mnde  no  other  specific  recommendations  than  concentration  and 
consolidation,  which,  though  indispensable,  are  by  no  means  adequate 
remedies  for  all  existing  evils. 

It  will  be  seen  by  reference  to  the  report  that  it  has  cost  $26,926,129.12 
to  maintain  the  yards  for  the  past  fifteen  years,  and  that  it  was  found 
impossible  to  ascertain  the  value  of  the  product  of  each  yard,  no  records 
having  been  kept  from  which  such  information  could  be  obtained.  I 
therefore  prepared  an  estimate  of  the  value  of  the  output,  based  upon 
the  best  information  I  could  obtain  and  upon  personal  observation. 
It  is,  however,  an  estimate  only,  and  though  based  upon  principles 
the  correctness  of  which  can  be  demonstrated,  it  is  probable,  more 
especially  as  I  had  no  data  upon  which  to  base  deductions  for  losses 
and  mismanagement  in  special  cases,  some  of  which  are  notorious,  that 
my  allowance  of  $10,896,521.40  is  full,  if  not  somewhat  in  excess,  and 
that  the  deficit  of  $16,029,607.72  which  remains  is  below  rather  than 
above  the  actual  amount — a  most  disastrous  result.  It  remains  to  be 
seen  to  to  what  causes  it  is  to  be  attributed. 

Prominent  among  them  is  unquestionably  the  general  but  mistaken 
idea  that  the  Government  cannot  perform  work  as  cheaply  as  private 
individuals,  an  idea  that  tends  to  lessen  exertion  and  to  excuse  mis- 
management. It  is  unquestionably  true,  and  for  obvious  reasons,  that 
the  Government  must  expend  in  checks,  balanv  es,  and  supervision  more 
money  than  would  be  expended  for  similar  purposes  in  private  life,  but 
it  is  not  true  that  the  work  itself  cannot  be  executed  as  cheap,  if  not 
cheaper,  than  by  private  parties,  if  competent  and  honorable  ofiicers  are 
placed  in  charge  and  given  x^roper  authority,  for  the  reason  that  the 
construction  account  in  navy -yards  is  relieved  of  many  expenses  that 
must  be  met  by  the  private  shipbuilder  who  must  to  the  cost  of  his 
material  and  labor  add  interest  on  the  capital  invested,  taxes,  insaranoe, 
ofi&ce  rent,  and  the  estimated  depreciation  of  his  plant,  all  of  which  are 
expenditures  that  are  not  charged,  or  fairly  chargeable,  to  the  cost  of 
work  in  navy-jards,  for  the  reason  that  navy-yards  must  be  maintained 
whether  utilized  or  not.  Still  less  is  it  true  that  the  cost  of  the  work 
is  greater  when  calculated  on  the  basis  of  the  appropriation  therefor,  as 
the  private  builder  must  also  add  to  the  above,  repairs  of  all  kinds, 
dredging,  the  salaries  of  superintendents,  draughtsmen,  clerks,  messen- 
gers, compensation  for  his  own  services,  incidentals,  &c.,  all  of  which 
being  paid  for  out  of  special  appropriations,  are  not  charged  to  the  ooet 
of  construction  or  repairs  as  they  should  be,  but  to  the  cost  of  main- 
taining the  yard.  It  will,  therefore,  be  seen  that  there  is  a  very  great 
margin  of  cost  in  favor  of  ship  building  in  navy-yards,  as  against  a  con- 
tractor. 

But  it  is  claimed  that  the  eight-hour  law  neutralizes  these  advantages 
and  makes  it  cheaper  to  contract  than  to  build,  but  this  is  neither  trae, 
nor  would  it  be,  even  if  true,  a  reasonable,  much  less  a  satisfactory,  ex- 
cuse, for  the  contractor  must  add  for  his  profits  to  the  total  cost  of  his 
work,  as  above  stated,  a  sum  that  cannot  be  estimated  with  fairness  at 
less  than  20  per  cent.  If,  therefore,  it  be  admitted  that  there  is  a  loss 
of  20  per  cent,  of  labor  under  this  law  it  is  even  then  but  an  offset  to 
the  contractor's  legitimate  profit ;  work  should  indeed  be  prodaced  so 
much  below  the  market  price  that  the  difference  between  cost  and  valae 
would  be  equal  to  the  cost  of  maintenance  as  above  stated,  the  advan- 
tages possessed  by  the  yard  being  so  great.  That  this  can  be  donei 
with  proper  management,  when  there  is  a  fair  amount  of  work  to  be 
performed,  is  unquestionable,  and  there  is  no  good  reason  to  doubt  that 
such  results  have  been  attained  in  the  Washington  yard  several  times 
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daring  the  past  fifteen  yeiirs,  and  also  iu  the  construction  of  many 
buildings  in  certain  yards,  as  will  be  seen  by  reference  to  the  tables 
accompanying  the  report  of  the  commission.  The  ei^ht-hour  law  is  not 
■therefore  the  cause  of  the  exc50ssivc!  cost  of  work  performed  in  navy- 
jards,  but  resolves  itself  upon  a  full  understandiu^-  of  its  operations 
into  a  mere  question  of  public  policy;  being  in  fact  but  a  refusal  of  the 
Government  to  furnish,  by  onterinjr  into  competition,  any  excuse  to 
contractors  for  overworking^  their  employes  or  reducing  their  wages, 
in  ortler  to  compete  with  the  superior  advantages  that  I  have  shown 
the  Goveniment  to  possess.  The  eigiit-hour  law  has  therefore  little  or 
no  bearing  upon  the  real  merits  of  the  case  under  discussion. 

Another  reason  is  to  be  fouud  in  the  fact  that  the  construction  and 
repair  of  ships  are  purely  mechanical  operations,  which  being  ])erformed 
by  civilians  who  are  not  amenable  to  naval  disci])line  should  not  be 
hampered  or  embarrassed  by  rules  and  regulations  \vhich,  though  indis- 
pensable to  the  nuiintenance  of  naval  discipline,  are  not  only  inapplica- 
Die  to  civil  life  but  calculated  to  retard  and  embarrass  the  ])erformance 
•f  work,  and  as  a  natural  consequence  increase  its  cost. 

I  would  therefore  suggest  that  the  duties  of  a  naval  station  be  sepa- 
nted  from  those  of  a  naval  workshop,  and  that  the  mechanical  work  of 
the  yani  be  placeil  under  the  charge  of  a  superintendent  having  general 
npervision  and  control,  the  work  being  performed  as  at  present  by 
ffepresentatives  of  the  proi>er  bui*eau  under  his  direction,  a  system  that 
ii,I  am  assured,  in  successful  operation  in  the  best  foreigfi  yanls,  where 
it  given  general  satisfaction. 

oachan  arrangement  would  unquestionably  de]>rive  comuiandants  of 
lome  petty  patronage  and  possibly  cause  dissatisfaction  for  a  time,  but 
woald,  I  feel  sure,  prove  satisfactory  when  tested,  as  it  would  give  them 
■ore  real  i)Ower  to  protect  the  interests  of  the  (lovernment  than  the 
Pment  system,  for  they  would  have  a  supervisory  and  reviewing  ])ower 
vitboat  responsibility  for  any  other  acts  than  their  own,  instead  of  l>eing 
kdd  refi|)on8ible  for  misnmnagement  of  which  they  are  innocent  and 
vithont  iM>wer  to  rcme<ty,  as  is  now  not  infrequently  the  case. 

All  ships  returning  from  a  cruise  should  be,  for  instance,  as  is  the  case 

IB  the  best  foreign  yards,  placed  at  once  in  dry -dock,  and  thoroughly 

lUreyed  under  the  direction  of  the  commandant,  wh(»  would  thereupon 

Import  to  the  Department  her  condition,   necessity  for   repairs,  &c. 

BocKild  it  be  decided  to  repair  her  she  would  be  delivered  to  the  sujier- 

'fttendent«  who  u|)on  the  completion  of  the  work  would  return  her  to 

the  ci>mmaudant,  accompanied  by  an  itemized  bill  of  cost.    She  would 

ttien  Ih3  resun'eyed,  and  the  bills  carefully  scrutinized,  under  his  di- 

'^^ction,  after  which  they  should  be  transmitted  t(»the  Department  with 

Qle  re|Mirt  of  the  lioaid,  accompanied  by  his  approval  or  disap])roval 

V  the  manner  iu  which  the  work  had  been  performe<l,  and  the  cost  of 

Sesame.     In  this  manner  the  commandant  could  exercise  an  eilicient 

^Hd  intelligent  sujiervisicm  (»ver  the  work,  and  the  Department,  having 

^tie  benefit  of  his  views  and  opinions  on  ea<'li  transaction  at  the  proper 

Vme,  could  take  srn^h  action  as  might  be  required. 

Boch  a  change  would  also  make  it  possil)h>  to  separate  tii«*  ex]>enses 
^f  a  naval  station  from  tluKse  of  a  navy-vard,  and  thereliy  ascertain  the 
^^Qal  cost  of  performing  work  therein,  which  is  at  juesent  jiractically 
*^p08iiible,  as  they  are  burdened  with  charges  that  do  not  ]>ropcrly  be- 
■^g  to  them,  having  no  connection  witli  the  constiurtion  or  rei»air  of 
^jp^  or  their  equipnuMit. 

^,  There  remains  for  consideration  the  <pu»stio]i  of  labor,  and  es\>ec\aUy 
^*  mode  and  manner  of  employment  an<l  dismissals.    Much  Avas  beiiu 
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said  in  regard  to  the  evils  of  political  influence  when  used  to  secare 
the  appointment  and  retention  of  unworthy  men,  but  very  little  in  re- 
gard to  personal  influence,  which  is  even  more  objectionable  and  is 
unquestionably  a  far  greater  evil  in  navy -yard  management.  I  would 
therefore  suggest  the  substitution  of  the  words  ^Mmproper  influences'' 
for  ^^  political  influence,"  as  a  more  truthful  and  comprehensive  state- 
ment of  the  case.  I  would  also  suggest  that  the  evil  complained  of 
is  not  the  cause  but  the  result,  and  that  the  difficulty  can  be  traced  to 
the  lack  of  proper  personal  responsibility  that  at  present  exists,  and 
will  continue  to  exist,  so  long  as  the  workman  is  lost  sight  of  and  the 
employment  and  discharge  of  the  individual  is  made  a  question  for  the 
consideration  and  approval  not  only  of  the  commandant  but  the  Depart- 
ment itself. 

The  only  effectual  remedy  is  to  be  found  in  holding  each  officer, 
master  mechanic,  and  foreman  personally  responsible  for  the  character 
and  cost  of  the  work  performed  under  him,  which  cannot  be  done  unless 
they  have  each  in  turn  the  right  to  select  their  own  subordinates,  aaid 
to  discharge  them  in  case  they  fail  to  give  satisfaction  ;  just  as  is  done 
in  all  well  managed  private  yards.  It  will  doubtless  be  urged  that  this 
will  give  too  much  power  to  subordinates,  but  the  improper  use  of  such 
power  by  any  person  would  at  once  demoralize  the  force  employed  under 
him,  increase  as  a  natural  result  the  cost  of  his  work,  and  thereby  com- 
pel the  removal  of  such  an  unworthy  person  on  his  record  alone.  I 
am  therefore  unable  to  see  any  good  grounds  for  apprehension,  more 
especially  as  I  tested  such  a  system  upon  the  public  works  under  my 
charge  for  many  jears,  and  found  no  greater  difficulty  in  producing 
work  at  fair  rates  and  of  the  highest  quality  than  I  should  under  simihff 
circumstances  in  private  life,  securing  at  the  same  time  the  hearty  co- 
operation and  8upi)ort  of  the  mechanics  and  laborers  employed. 

If,  on  the  other  hand,  vested  rights  in  public  employment  is  to  be- 
come the  rule,  and  the  employment  or  discharge  of  an  em  ploy  6  is  to  be 
considered  a  state  question,  to  be  investigated  by  the  Department,  the 
sooner  the  yards  are  closed  or  operated  under  contract  the  bett^,  as 
nothing  but  continued  disaster,  discord,  and  failure  can  possibly  be  the 
result.  If,  on  the  other  hand,  the  Department  will  ignore  the  individual 
and  recognize  the  workman,  knowing  him  only  as  worthy  or  unworthy  of 
his  compensation,  and  will  promptly  detach  or  dismiss,  as  the  case  may 
bo,  any  officer,  mechanic,  or  laborer  who  cannot  produce  good  work  at 
fair  rates,  and  is  therefore  unworthy  of  his  hire,  the  yards  will  becomes 
source  of  profit  instead  of  loss,  and  pride  instead  of  reproach — results 
that  competitive  examinations  and  civil  service  will  never  attain. 

It  is  eNident,  as  before  stated,  that  the  Department  can  by  a  proper 
classification  of  its  expenditures  determine  the  cost  of  every  ship,  build- 
ing, or  other  improvement,  including  the  roi)airs  thereon  to  any  given 
date,  and  that  from  such  a  statement  the  comparative  cost  of  work  in  the 
different  yards  can  be  readily  ascertained.  It  is  not  so  easy,  however, 
to  establish  a  standard  by  which  to  determine  the  actual  market  value 
of  the  work  so  performed  on  the  artic^Ie  produced.  I  have  given  this 
subject  much  consideration,  but  can  suggest  no  better  plan  than  the 
construction  of  a  portion  of  the  shii)s  of  each  type  in  navy  and  private 
yards,  making-  thereby  tlie  work  performe^l  in  the  yard  a  standard  of 
quality,  and  that  under  contract,  of  cost. 

Such  a  system  would  also  be  most  beneficial  in  encouraging  and  de- 
veloping iron  shipbuihling  in  this  country,  not  only  for  the  commercial 
advantages  that  would  follow,  but  for  the  potent  reason  that  every 
private  shipyard  which  is  able  to  construct  a  war  vessel  is  an  addition 
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to  the  naval  resoarces  of  the  country,  being  in  fact  a  reserve  yard  main- 
tained without  cost.  Tliis  suggestion  is  not  offered  as  an  original  idea, 
as  it  embodies  nothing  more  than  the  policy  that  has  been  pursued  by 
England  for  many  years  under  which  the  number  of  private  yards  in 
Great  Britain,  able  to  construct  war  vessels,  has  so  increased  "that  no 
less  than  fifty-two  have  been  duly  inspected  by  the  Board  of  Admiralty 
and  placed  on  the  list  of  contract  yards;  several  of  them  having  ample 
appliances  for  the  construction  of  the  heaviest  armored  vessels.  Eng- 
land is  therefore  able  to  re-enforce  the  capacity  of  her  navy  yards  to  an 
extent  beyond  the  demands  of  any  probable  emergency,  whih^  there  are 
not  in  the  United  States  over  six  private  yards  that  could  undertake  the 
construction  of  a  first-class  cruiser,  and  no  yard,  public  or  private,  that 
conld  coustnict  a  modern  arnjored  ship  without  im])orting  the  armor 
therefor.  Prudeiic^  alone  would  therefore  seem  to  indicate  the  im- 
portance of  encouraging  private  enterprise  to  extend  the  capacity  and 
increase  the  number  of  ship-yards  by  every  means  in  its  power. 

The  policy  and  practice  of  England  not  only  justifies  these  recom- 
mendations, but  demonstrates  beyond  "question  that  her  reasons  for 
ronstnicting  so  large  a  portion  of  her  fleets  by  contract  has  not  been,  as 
generally  supposed,  from  motives  of  economy ,  but  for  t\w  reasons  above 
stated,  as  wilt  be  seen  by  an  examination  of  the  records  of  her  navy 
from  1860,  when  the  Warrior,  the  first  armored  ship  of  the  British  navy, 
was  launched,  to  the  present  time. 

In  considering  this  (piestion,  it  is,  how(»v(T,  necessary  to  bear  in  mind 
that  tlip  engines  are  in  no  case  built  in  the  yard,  but  by  private  firms 
vho  make  the  c<mstruction  of  marine  engines  a  s])(H*iality,  and  who 
nhniit  with  their  pro]>osals  designs  which  are  based  upon  the  condi- 
tions specifieil  by  the  admiralty,  accompanie<l  by  a  guarantee  of  speed. 
There  are  unquestionably  many  a<ivantages  in  the  system,  the  most 
iniiurtant  being  the  fixing  of  responsibility  for  any  deficiency  in  speed 
Wecouomy  and  efiiciency  in  the  m(»tive  power;  the  designs  of  the  siii])s 
heiiigaec*i*pte<l  by  the  (;ont  ractors  as  the  basis  of  tlieir  estimates ;  whereas 
it  is  under  our  system  a  debatable  qu<»stion  whether  such  defects  are 
chargeable  to  the  hull  or  the  motive  i)ower,  and  as  a  consequence,  to 
the  Bureaus  of  Constructi<»n  or  St(*ani  Kngineering.  Repairs  of  machin- 
es', AH'  however,  made  in  Kngland  as  with  iis  in  the  yards  alone. 

Prom  ISCi)  to  1872  thirty-seven  arnior(»d  shij»s  were  hmnehed,  of  which 
twenty-five,  with  a  displacement  of  141>,.'5<i()  tons,  were  built  by  contract, 
•nil  but  twelve,  having  a  <iisj)lacenient  of  S4,(Ki7  tons,  in  its  yards,  a  ])ro- 
portion  of  ulK)ut  two  to  one  in  favor  of  <*ontract  work.  During  the 
next  |>erifNl,  from  187li  t<»  1«S70,  inehisivt*,  a  decided  eliange  took  ]daee 
in  favor  of  construction  in  navy-yards,  tlie  proportion  being  slightly  in 
bror  of  that  system  :  seven  stiips,  with  a  total  <Iispla('einent  of  Til^iiiN) 
tODN,  iH'ing  built  in  navy -yards  and  six,  witii  a  disp  aeeinent  of  1.'»,200 
ton8,  by  contract.  Tliis  change  of  ])oIi<'y  has  sinre  tln-n  Im*coiim*  so 
QiarktHl  that  out  of  fourteen  ai'iiiored  sliips  hiinielied  ,\\\d  hiid  down 
nniw  I.S7!I,  but  one  has  l)een  biiilt  l>y  private  paities. 

The  j>oli<*y  of  Kngland  lias  n<»t.  howi'\  rr.  Ih-cii  so  (ifcided    in    re^siid 

to  cruisers,  dispat<'ii- vessels,  and  similar  work,  tlioiiuli  it  is  ({("idedly  in 

or  of  navv-vards.     Tiie  perrtMitaue  of  :ill  v<'>«;rls.  :»inio!«Ml  :nid    un- 

reil,  built  in  her  yanls  piior  to  DeccinlHT,  l>i7t».  Uein;;  hm    ihirty- 

*«x;  from  that  ilate  to  18^1  it  increasrd   to  sevniiv  one.  and  to  a  inueh 

pvater  degree  in  the  inipoitan<'t*  of  thr  vfsxds  tlian  in  nnnibers.  whi<'h 

'K«iD8  to  indicate  a   purpose*  of  rel\ in ;^^  in    frit  nre  upon  iier  own  yards, 

^ving  established  shipbuilding  on  a  basis  that  leaves  notliii\rr  movt* 

desired.    Though  it  must  be  admitted  that  a  large  nunibw  ol'  thi^ 
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most  experienced  naval  officers  and  constructors  urge  the  restrictioii 
of  work  in  the  yards  to  the  construction  of  ships  that  are  experimental 
in  their  design,  and  to  the  repairs  of  hulls  and  engines,  in  fact  to  work 
that  cannot  from  its  nature  and  character  be  fully  specified  before  con- 
tracts therefor  are  entered  into,  believing,  that  where  intelligent  com- 
I>etition  can  be  obtained,  work  can  be  procured  cheaper  by  contract,  it  is 
however,  generally  conceded  that  all  attempts  to  make  contracts  for 
repairs  have  resulted  unfavorably,  and  that  such  work  should  be  per- 
formed in  Government  yards  only. 

In  conclusion,  I  earnestly  recommend  the  appointment  of  a  commis- 
sion to  investigate  and  determine  what  changes  are  required  in  navy- 
yard  management  and  organization  to  secure  efficiency  and  economj, 
and  what  legislation  is  necessary  to  restore  our  commercial  marine  to 
the  position  it  once  held,  to  create  a  demand  for  home-built  ships,  and 
thereby  establish  an  ample  and  efficient  reserve  of  private  ship-yards 
to  supplement  in  case  of  emergency  any  deficiencies  in  our  naval 
establishment. 

Very  respectfully, 

A.  B.  MULLETT, 

i)f  OommiMfofi. 
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Va  SHk— HECBOLOOT,  1884. 
NAVAL  OFFICERS. 

LINE. 
REAR-ADMIRAL   GEORGE  F.  EMMONS. 

Bora  in  State  of  YermoDt  August  23,  1811 ;  appointed  midshipmam 
h  the  Navy,  fix>ni  Vermont,  April  1, 1828 ;  placed  on  retired  list  August 

^1873:  died  at  Princeton,  N.  J.,  July  23,  1884. 
Far  Beoord — War  tcith  Mexico :  Employed  on  Pacific  side,  on  ship 
Md  on  shore,  in  Upper  and  Lower  California ;  was  in  several  engage- 
■Mnts  with  natives  of  Pacific  islands,  while  attached  to  the  Exploring 
hpedition,  from  1838  to  1842.  War  of  1801-'65 :  Captured  Cedar  Keys, 
Vttt coast  of  Florida,  Pass  Christian, 'Miss.,  besides  some  twenty  prizes ; 
bitde  with  a  rebel  force  that  was  evidently  intended  to  capture  the  ship- 
ping and  city  of  New  Orleans,  in  1865,  in  which  both  were  saved ;  in 
tieDches  about  Washington  in  1864. 

REAR-ADMIRAL  ALEXANDER  MURRAY. 

Rom  In  state  of  Pennsylvania  January  2,  1818 ;  appointed  as  a  mid- 
lU  in  the  Navy,  from  Pennsylvania,  August  22, 1835 ;  retired,  on 
nwn  application,  after  forty  years'  service,  April  30,  1878 ;  died  at 
»      ington,  D.  C,  November  20, 1884. 

wj      Bboord — War  tcith  Mexico :  Alvarado,  Tabasco,  Tuspan,  Point 

fc        Vera  Cruz.  War  of  the  Rebellion :  Eepulse  of  rebel  steamer  York- 

H  mi  Newport  News,  in  September,  1861 ;  battle  of  Roanoke  Island 

nuary  8, 1862 ;  battle  of  Elizabeth  River,  with  tbe  Fort  and  Lynch's 

February  10,  1862;  battle  of  Newl)ern,  N.  C,  February  14,  1862; 

le  of  Winton,  N.  C ;  commanded  naval  force  at  battle  of  Kinston, 

u.,  January,  1862 ;  commanded  a  military  and  naval  expedition  up 

fork  and  Pamunkey  Rivers,  which  destroyed  27  vessels,  approach- 

irithin  11  miles  of  Richmond,  May,  1862. 

COMMODORE   T.  A.  HUNT. 

1      I  in  the  State  of  Connecticut  July  23, 1805 ;  appointed  a  midship- 
in  the  Navy,  from  Connecticut,  February  1, 1825 ;  ])laced  on  retired 
f  23,  1877;  died  at  New  Haven,  Conn.,  January  21,  1884. 

COMMODORE  F.  B.  ELLISON. 

rn  the  State  of  New  York  August  15.  1803;  api)ointed  a  mid- 

I  the  Navy,  from  New  York,  May  28, 1819;  placed  on  retired 

o  :  1,  1864 ;  died  at  Boston,  Mass.,  January  25,  1884. 

LB  X)RD —  War  of  the  Rebellion  :  Commanded  the  U.  S.  S.  Rich- 

,  B  oombined  attack  on  Fort  McRae,  on  November  22,  1861. 

COMMODORE  ROBERT  HANDY. 

*    I  State  of  Rhode  Island;  api>ointed  an  acting  midship- 

T  February  1,  1826 ;  placed  on  reserved  list  Sei)tember 

S       » ;  I      u     Ted  to  active  list  as  a  commander  September  14, 1855 ; 
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placed  on  retired  list  February  6,  1862 ;  died  at  Jamaica  Plains,  Mass.^ 
Jane  7, 1884 ;  total  sea  service,  17  years  11  months ;  total  time  in  the 
Navy,  58  years  4  months. 
War  Record — Mexican  war:  Monterey. 

COMMODORE   T.   S.   FILLEBROWN. 

Born  in  the  District  of  Columbia  August  13, 1824.  Appointed  a  mid- 
shipman in  the  Navy,  from  Maine,  October  19,  1841 ;  died  at  New  York 
September  26,  1884. 

War  Record — War  with  Mexico :  Was  present  at  all  the  operations 
on  the  Gulf  coast  during  the  war  of  184(>-'47  under  Commo<lore  Perry. 
War  of  1861-'65:  ComraaudcHl  Passaic  operating  against  Fort  Sumter, 
May,  1864 ;  commanded  Montauk  against  Battery  Pringle  in  the  Stones 
River,  South  Carolina,  July,  1864 ;  Febmary  9, 1865,  engaged  rebel  bat- 
teries on  the  Wadmelow  and  Tagado  while  in  command  of  the  Sonoma  '- 

CAPT.  DOMINICK  LYNCH. 

Born  in  the  State  of  New  York  November  2,  1813;  appoin 
midshipman  in  the  Navy  February  2,  1829;  placed  on  reservea 
September  13,  1865;  transferred  to  retired  list  April  4, 1867;  restor 
to  active  list,  January  20, 1871 ;  retired  at  his  own  request  January  c 
1872;  died  at  Brooklyn,  October  10,  1884. 

War  Record — War  of  Rebellion :  Rescued  an  American  ship  fronts 
an  attack  of  field  batteries,  in  Lynn  Haven  Bav,  October,  1861 ;  capton^ 
of  Fort  Macon  April,  1862. 

COMMANDER   SAMUEL  MAGAW. 

Born  in  the  State  of  Pennsylvania;  appointed  an  acting  midshipmaim  ^ 
from  Pennsylvania,  November  23, 1841 ;  placed  on  the  retired  list  OeUw  - 
ber  29,  1868;  died  at  Washington,  D.  C,  May  19,  1884. 

War  Record —  War  with  Mexico :  Naval  battery  at  siege  of  Vei 
Cruz.     War  of  1861-'66 :  Fifteen  skirmishes  on  the  Potomac  and  Ba]     - 
pahannock,  in  command  of  boat,  co-operating  with  Generals  Hooker  an     ' 
Burnside. 

COMMANDER  S.  DANA  GREENE. 

Born  in  the  State  of  Maryland  February  11,  1840;  appointed  an  bc^ 
ing  midshipman  in  the  Navy,  from  Rhode  Island,  September  21, 18(N(  9 
died  at  Portsmouth,  N.  H.,  December  11,  1884. 

War  Record —  War  of  Rebellion :  Executive  officer  of  the  Monit^^ 
during  the  famous  action  with  the  Merrimac,  March  9, 1862 ;  sucoeedad 
to  the  command  upon  Captain  Worden  becoming  disabled ;  also,  in  tb^ 
engagement  at  Fort  Darling,  James  River,  May  16,  1862. 

LIEUT.  BLOOMFIELD  M'ILVAINB. 

Bom  in  the  State  of  Pennsylvania ;  appointed  an  acting  midshipm^l* 
in  the  Navy,  from  Pennsylvania,  October  9,  1862;  graduated  from  tb^ 
Naval  Academy  June,  1866 ;  was  placed  on  retired  list  November  3^ 
1883;  died  at  Philadelphia,  Pa.,  April  16,  1884.  Total  sea  senrioet  ^ 
years  3  months.    Total  time  in  Navy,  21  years  6  months. 

LIEUT.  C.  W.  CHRISTOPHER. 

Born  in  the  State  of  Ohio  November  1,  1847 ;  appointed  an  acttotf 
midshipman  February  24,  1863 ;  graduated  from  Naval  AoadeniT  *^ 
June,  1867;  retired  from  active  service  September  19,  1882;  dka  •^ 
Harbin  Springs,  California,  January  7,  1884. 
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LISXJT.  JOHN  P.  J.  AUOUB. 

Bom  in  the  State  of  New  York,  March  31, 1852 ;  appointed  a  inidship- 
in  the  Navy  September  25, 1866 ;  graduated  from  the  Naval  Academy 
Jooe,  1870 ;  died  at  New  York  January  9,  1884. 

ENSIGN  F.  W.  BOWDEN. 

Bom  in  the  State  of  Texas  January  16, 1858 ;  api)ointed  to  the  Naval 
Academy  September  24,  1875 ;  graduated  in  June,  1882 ;  died  on  board 
IT.  8.  S.  Trenton,  on  Asiatic  station,  June  24,  1884. 

MEDICAL   DIRECTOR  GEORGE  W.  CODWISE. 

Bom  in  West  Indies ;  appointed  an  assistant  surgeon  in  the  Navy, 
from  New  York,  May  14,  1825 ;  placed  on  retired  list  April  30,  1861 ; 
died  at  Wellesiey  Hills,  Mass.,  May  2,  1884. 

PASSED  ASSISTANT  SURGEON   C.  E.  BLACK. 

Bom  in  the  Province  of  New  Brunswick  July  24,  1846;  appointed  an 
*^8tant  snrgeon  in  the  Navy,  from  Pennsylvania,  November  14, 1871 ; 
^wned  on  the  sinking  of  the  Tallapoosa  August  21, 1884. 

ASSISTANT  SURGEON  J.  D.  SMITH. 

Bom  in  New  Hampshire  April  9,  1822 ;  transferred  from  the  volun- 
teer service  to  the  retired  list  of  the  Regular  Navy  under  act  of  Congress 
^  Pebmary  15,  1879 ;  died  at  Bridgewater,  Conn.,  April  26,  1884. 

PAY  DIRECTOR  JOHN   S.  GULICK. 

.   Born  in  the  State  of  New  Jersey  May  14,  1817  ;  ai>pointed  a  purser 
5  the  Navy  February  1, 1851 ;  retire<l  May  14, 1879 ;  died  at  Princeton, 
^»  J.,  November  6,  1884. 
Wab  Begord—  War  of  the  Rebellion :  Uatteras  Inlet,  Port  lioyal. 

PAY  DIRECTOR   A.  A.  BELKNAP. 

.  Bom  in  the  State  of  New  York  August  7,  1813  ;  appointed  a  purser 
5*  the  Navy,  from  New  York,  March  11,  1851 ;  retired  January  27, 1873; 
•i^  at  Warwick,  N.  J.,  March  14,  1884. 

PAY   INSPECTOR  G.  L.  DAVIS. 

Born  in  the  State  of  Massachusetts  August  10,  1823 ;  appointed  a 
Paymaster  in  the  Navy  April  16,  1861 ;  retired  January'  17,  1871 ;  died 
^  Brooklyn  December  3, 1884. 

^AB  Beoord — War  of  the  Rrhellion  :  (/apture  of  privateer  Savan- 
^tt;  pMSMe  of  the  Pensacola  down  the  Potomac  January  12,  1862; 
^ytiuo  of  New  Orleans. 
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BOATSWAIN  JAMES  WALKER. 

Boru  in  the  State  of  Massachusetts  November  12,  1809 ;  appointed  i 
boatswain  February  11,  1861 ;  retired  November  13,  1871 ;  died  at  Bt- 
erett,  Mass.,  May  21,  1884. 

BOATSWAIN   G.  R.  WILLIS. 

Boru  in  the  State  of  Maiue  December  20, 1842 ;  appointed  a  boat- 
swain, from  Massachusetts,  October  25, 1878 ;  retired  September  19, 1882; 
died  at  Worcester,  Mass.,  December  7,  1884. 

GUNNER   FELIX   CASSIDY. 

Boni  in  the  State  of  Massachusetts ;  appointed  an  acting  volunteer 
gunner  November  8, 1862 ;  transferred  to  the  Regular  Navy  as  a  guDoer 
October  23,  1863 ;  died  at  Chelsea,  Mass.,  June  8,  1884. 

GUNNER  S.  D.   HINES. 

Bom  in  the  State  of  Virginia  February  27, 1834 ;  appointed  a  gunner 
in  the  Navy,  from  Pennsylvania,  June  10,  1861 ;  retired  November  5f 
1883 ;  died  at  Edenton,  N.  C,  October  25,  1884. 

CARPENTER   CHARLES  J.   BOARDMAN. 

Born  in  the  State  of  Massachusetts  September  21,  1806 ;  appointee^ 
a  carpenter  in  the  Navy,  from  Massachusetts,  August  23,  1833 ;  retiree^ 
September  21,  1868;  died  at  Boston  December  2,  1884. 

CARPENTER  JOHN  J.   THOMAS. 

Born  in  the  State  of  Virginia ;  appointed  as  a  carpenter  in  the  Navy^ 
from  Virginia,  April  20,  1874;  May  2.  1884,  placed  on  the  retired  list^ 
died  at  Washington,  D.  C,  June  23,  1884. 

SAILMAKER  J.   A.   BIRDSALL. 

Born  in  New  York  February  28,  1823 ;  appointed  a  sailmaker,  from 
New  York,  March  7,  1848 ;  died  at  Kittery,  Me.,  July  8,  1884. 
War  Record —  War  of  Rebellion :  On  board  New  Ironsides,  ISO^'Oi. 

MARINE  CORPS. 

MAJ.   OEOROE  butler. 

Boru ,  January  23, 1839 ;  appointed  February  11, 1859 ;  died  Feb- 
ruary 23,  1884, at  Portsmouth, N.  H.  Total  sea  service,  6  years 3 months^ 
total  service  in  Marine  Corps,  25  years. 

War  Record— War  o/1861-'65:  Fort  Fisher. 

FIRST   LIEUT.   DAVID  WHIPPLE. 

Bom  ..  May  26,  1851 ;  appointed  May  29,  1871 :   died  1 

1884,  at  Norfolk,  Va.    Total  sea  service,  4  years  3  montiis ;  tO' 
in  Marine  Corps,  12  years  9  months. 
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No.  24.— BUBEAU  OF  OSDVAVCE. 


Bureau  of  Ordnance,  Navt  Depabtment, 

Washington  City^  November  '.     1 

Sir  :  I  have  the  honor  to  submit  the  annual  report  of  this 
and  also  to  transmit  estimates  for  the  fiscal  year  ending  Jane  34p, 

1.  Fuel,  tools,  material  and  labor,  smaH-aruis,  machine  gnns,  batteries 

of  the  new  type  for  foar  third-rate  ships  now  in  servioe;  establish* 
ment  of  a  proving  and  ranging  ground ;  modern  armament  of  two 
practice  ships  for  the  training  squadron  and  for  proof  of  naval 
guns  and  appendages •• ••••       9b68, 

2.  General  repairs  to  ordnance  buildings,  magazines,  and  appendages.  18, 

3.  Freight  and  miscoUaneons  expenses 5^ 

4.  Civil  establishment  at  navy-yards •  11, 

.5.  General  expenses  of  the  Torpedo  Station  and  purchase  of  a  torpedo- 
boat,  «fcc l|fil| 

6.  To  supply  the  ordnance  outfits  of  the  monitors  Puritan,  Tenor, 

Miantonomoh,  Amphitrite,  and  Monadnock 1,073. 

7.  To  continue  the  development  of  type  guns  for  the  Navy 310, 

8.  Mai  u  and  secondary  batteries  for  the  New  York 300, 

9.  Armament  of  the  twelve  new  vessels  proposed  by  the  Navy  Depart- 

ment       1|701| 

4,388, 

(Gannon. 

type  guns. 

In  prosecution  of  work  on  type  guns  for  the  Navy,  the  flrst     I 
was  com])leted  February,  1884,  and  was  sent  to  the  Naval  \    i 
Proving  Ground,  Annapolis,  Md.,  with  several  gan-earr  « 

ferent  patterns,  and  a  quantity  of  cast-iron  shells  having  ro 
of  various  diameters. 

All  the  carriages  performed  well  and  demonstrated  their 
sustain  the  shock  of  discharge  of  high-power  6-inch  gaiis. 

The  shells,  as  a  rule,  performed  satisfactorily,  and  one  c       , ' 
showed  great  smoothness  of  flight  on  the  trajectory  (with  iim 
uniform  action  in  the  bore),  was  selected  as  the  servioe  ty 
inch  caliber  common  shell.    (See  Appendix,  report  of  Lieat.  v-k 
W.  M.  Folger,  which  also  shows  the  trajectory  of  the  first  6-iucb  i 
on  the  Dolphin.) 

The  gun  has  thus  fiir  been  fired  150  rounds  with  charges  of 
one-half  the  weight  of  the  projectile. 

It  has  been  frequently  and  carefully  examined  and  star 
no  defect  has  ^et  been  discovered  in  it.    The  principal  ■« 

compression  slope,  being  about  .018  inch  on  the  radios. 

It  is  considered  that  the  general  features  of  constraction  f      i 
this  i^iece  are  suitable  for  service  high-power  hooped  gai 
caliber. 

410 
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In  the  matter  of  powder,  the  Bnreau  has  been  working  np  the  proper 
tensity  and  size  of  grain  for  the  6inch  caliber. 

Some  classes  have  shown  want  of  uniformity  in  results,  but  others 
lave  done  very  well,  and  it  is  thought  that  perfectly  satisfactory  speoi* 
leations  may  soon  be  fixed  upon. 

A  quantity  of  G<Tman  cocoa  (or  brown  prismatic)  powder  was  pur- 
diaseil  by  the  Bnreau  from  the  manufacturers  in  Germany,  and  was 
jorongLt  over  by  the  U.  S.  S.  Powhatan.  It  has  given  very  promising 
resnlts  in  the  6inch  gun. 

It  having  been  found  that  steel  tubes  and  jackets  for  the  8-inch  high- 
power  guns  could  not  be  produced  in  the  United  States,  the  Bureau 
WUB  obligeil  to  buy  some  abroad  for  the  new  cruisers. 

One  gun  will  be  pushed  forward  as  rapidly  as  possible  for  trial  as  a 
The  general  design*  is  the  same  a«  that  of  the  6-inch  gun  before 
ioned. 

lowing  to  the  delay  of  the  contractors  in  delivering  the  hoops  for  the 

I  h  caliber,  the  construction  of  the  type  gun  has  been  very  much 
»yed. 

'£he  hoops  have  now  been  delivered,  and  as  rapid  progress  as  possi- 

e  is  being  made  in  their  treatment  and  preparation  to  go  on  the  gun. 

The  10  inch,  lO^inch,  and  12-inch  high-power  hooped  guns  have  been 
:ned  since  last  report,  and  longitudinal  sections  of  them  will  be  found 

I  nded.  (The  guns  of  lower  caliber  than  these  were  illustrated  in 
year's  report.) 

xnese  new  guns  will  be  all  somewhat  longer  in  the  bore  than  the  cal- 
I  •»  heretofore  designed,  and  are  expected  to  develop  more  power 
n     lively.    The  weight  of  the  shot  is  to  be  500,  550,  and  850  pounds, 

lu  that  of  the  charge  250,  275,  and  425  pounds,  respectively. 

The  data  for  a  1<>  inch  hooped  gun  are  collected,  and  it  is  expected 
Ibat  computations  for  the  design  will  shortly  be  made. 

Considerable  progress  has  been  made  towards  the  construction  of  a 
irire- wound  gun  of  6-inch  calil)er  on  the  design  api)ended  to  last  year's 
report. 

The  Bureau  has  unfortunately  been  unable  as  yet  to  obtain  any  high- 
wire  of  American  material  and  manufacture.  Considerable  ex- 
e  with  different  kinds  of  wire  has,  however,  been  acquired,  and 

somcient  amount  of  tolerable  quality  was  purchased  and  is  being 
*Mi  on  the  type  gun. 

J  is  wire  is  laid  with  varying  tension,  and  the  calculated  resistance 
of  piece  to  tangential  mptpre  is  equal  to  that  of  the  hoo|>ed  gun, 
•rhne  it  weighs  about  1,000  pounds  less.    (See  Appendix,  page  431.) 

This  design  of  a  12inch  wire-wound  gun  has  been  commenced. 

Gnn-wire  of  high  grade  and  in  very  long  pieces  is  made  by  several 
Bnns  in  England,  and  there  is  apparently  no  practieiii  difficulty  in  its 
manafactnre,  and  no  reason  (exce])t  the  absence  of  drawing  machinery 
of  saflBcient  power)  why  it  should  not  be  made  in  the  United  States* 
The  calculations  involved  in  the  work  of  designing  the  type  guns  were 
made  by  Ensign  Philip  R.  Alger,  U.  S.  Navy.  Those  for  the  applica- 
tion of  gun-wire  with  varying  tension  are  exc/eptionally  intricate.  The 
iiervices  of  this  young  officer  have  been  very  valuable  to  the  Bureau. 

While  proving  great  guns,  the  Bureau  has  tried  several  new  forms  of 
spring-firing  apparatus.  Two  of  these  promise  very  well,  and  will  be 
attached  to  the  guns  of  the  new  cruisers. 


*For  dimwin^  of  the  8-tDch  guns,  nee  appendix  to  report  of  Bureau  of  Ordnance  for 
Biicsl  year  ending  June  30,  1883. 
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The  steel  ventciosiDg  primer  to  ^o  with  the  apparatus  is  of  pecaliar 
form  and  has  thas  far  given  entire  satisfaction. 

Two  forms  of  electric  vent-sealing  primers  have  also  been  designed 
and  promise  well. 

All  these  will  be  found  figured  and  described  in  the  Appendix,  pages 
437,  438,  and  are  due  to  Lieutenant-Commander  Folger  and  Lieuts.  Brad- 
bury and  Fiske,  U.  S.  N. 

GAS  CHECKS. 

As  a  result  of  experience  on  the  proving-ground,  appendages  and  at- 
tachments for  working  service- breech  plugs  by  hand  have  been  designed 
for  all  calibres  to  10  inch  inclusive.  Drawings  of  the  various  forms 
of  closure  will  be  found  in  the  Appendix,  page  438,  and  following.  These 
details  have  been  largely  worked  up  by  Lieut.  A.  R.  Conden,  U.  S.  N. 

The  breech-x)lugs  of  the  heavier  guns  will  be  worked  by  hydraulic 
power  as  usual. 

In  the  course  of  the  proof  of  the  6inch  gun  extensive  trials  have  been 
had  of  the  De  Bange  gas  check.  For  some  time  the  results  were  not 
very  satisfactory.  The  apparatus  checked  gas  well,  but  stuck  so  hard 
in  its  seat  that  it  was  very  difficult  to  withdraw,  and  the  rings  that  de- 
pressed the  pad  cut  the  latter  badly  at  high  chamber  pressures. 

These  difficulties  seem  to  have  been  overcome,  and  the  form  of  gas 
check  now  used  (which  is  inclosed  b}'  steel  rings  instead  of  bronze  and 
tin)  works  admirably,  one  man  opening  the  breech  of  the  6-inch  gon 
(after  firing  large  charges)  without  difficulty.  An  account  of  the  forms 
of  check  and  rings  used,  with  drawings,  will  be  found  in  the  Appendix, 
page  439. 

GUN  CABBIAGES. 

A  type  of  carriage  for  the  broadside  guns  of  the  new  cruisers  and 
also  for  general  service  has  been  finished  and  has  given  very  good 
results  at  the  Proving  Ground. 

It  is  built  of  steel  and  is  of  the  gravity  return  type  with  hydraalio 
recoil-check,  arranged  to  maintain  constant  pressure  in  the  cylinder. 

Previous  to  the  construction  of  this  type,  two  other  designs  were  built, 
one  to  run  in  and  out  by  fluid  pressure  conveyed  from  an  accumulator 
below  the  water  line,  and  the  other  to  run  out  by  hydro-pneumatic  ac- 
tion. They  both  performed  very  well,  l^ut  are  not  quite  as  convenient 
and  simple  as  the  form  adopted  for  the  cruisers. 

Several  designs  for  training  by  fluid  pressure  were  also  completed; 
but  it  was  evidently  inexpedient  to  place  them  upon  so  small  a  carriage 
as  that  for  the  6-inch  gun. 

Designs  for  the  8-inch  carriages  of  the  Chicago,  Atlanta,  and  Boston 
have  also  been  completed  and  part  of  the  material  ordered  and  some 
delivered. 

Drawings  of  the  carriages  of  the  new  cruisers  will  be  found  in  the 
Appendix.    The  details  of  this  work  are  largely  due  to  Lieut.  B.  H. 
Buckingham,  U.  S.  N.,  who  also  designed  the  tower  mounts  for 
Hotchkiss  revolving  cannon  to  be  carried  by  these  vessels. 

Drawings  of  the  carriages  that  are  operated  by  fluid  and  hydropoea— < 
matic  pressure  are  also  given  in  the  Appendix. 

The  designs  for  gun-carriages  of  monitors  have  been  very  much  ad— - 
vanced  and  can  soon  be  completed. 
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ee  carnages  are  to  work  by  hydraulic  pressure  and  will  be  accom- 
by  loading  apparatus,  which  works  by  the  same  power, 
above- Di en tioned  carriages  (except  that  for  turret  guns)  are 
;      iged  to  carry  simple  inclined  steel  shields. 

PROJECTILES. 

Oast-iron  common  shell  with  copper  rotation  bands  have  been  de- 
igned for  all  classes  of  guns.    Those  fired  from  the  6-inch  gun  have 
tfformed  very  satisfactorily  as  before  mentioned. 
4.  number  of  steel  common  shell  have  been  cast  and  will  be  proved 
wM>ii  as  practicable. 

mel  have  been  designed  for  the  6-inch  B.  L.  R.  and  also  for  the 
L.  R.    A  number  of  the  latter  have  been  manufactured  and 
soon  fired. 
au  I       matter  of  armor-piercing  ])rojectiles,  considerable  progress 
bei^n  made.     Six-inch  steel  shells  of  various  physical  characteristics 
t)eeD  fired  against  armor  plates  and  a  limit  of  quality  has  been 
below  which  it  is  useless  to  go.    Furthermore,  the  shades  of 
for  head  and  cylinder  of  such  projectiles  have  been  sufficiently 
1      nted  upon  to  indicate  a  temper  very  near  to  that  which  will 
ny  be  found  most  effective  in  service. 
J  form  of  head  has  also  received  much  attention,  and  several 

f        ^es  have  been  tried;  one  of  them  proposed  by  Lieut.  Commander 
ilffer  promises  good  results  against  vertical  or  moderately  inclined 
»r.    For  work  against  armor  very  much  inclined  the  flat  head  seema 
far  to  be  the  most  effective. 

of  these  experiments  have  been  carried  on  with  pieces  of  small 
iuer«  such  as  the  high-power  musket,  the  revolving  cannon  and  the 
I     :h  B.  L.  Howitzer. 

'jLue  different  forms  of  head,  ogival,  trifaced,  stepped,  flat,  &c.,  will 
'i    nd  figured  in  the  Appendix,  page  441,  accompanied  by  the  detailed 

.    iiiides  the  practice  against  soft  steel  plates,  very  important  trials 
e  been  had  from  the  Hotchkiss  revolving  cannon  against  compound 

hard-faced  plates,  using  the  trifaced  tempered  projectiles.    The 

H  will  be  found  in  the  Appendix,  page  443. 
-J        performance  of  the  projectiles  was  very  satisfactory,  and  the 

:ioe  will  be  repeated  on  a  larger  scale  as  soon  as  possible. 

MACHINE   GUNS. 

Qnite  recently  the  Hotchkiss  67"™  and  47°™™  single-shot  guns  men- 
d  in  the  last  report  have  been  received.  They  will  be  sent  to  the 
Ordnance  Proving  Ground  for  trial. 

\:      IS  of  this  type  will  make  a  notable  addition  to  the  power  of  naval 

nai     nts.    They  are  capable  of  being  fired  m  ordinary  service  from 

5lve  to  fifteen  times  a  minute,  and  the  projectiles,  having  a  high  velo- 

wy,  are  effective  against  all  unarmored  ships,  and  are  reported  to  pene- 

rate  from  four  to  five  inches  of  soft  ste^l  (placed  normally)  at  short 

ange. 

The  number  of  machine  cannon  mounted  on  foreign  vessels  of  war  is 
onstantly  increasing. 

Exercises  in  volley  firing  with  the  Gatling  gun  at  sea  have  been  con- 
inued,  and  are  highly  instructive  as  an  exhibit  of  the  low  percentage 
>f  bits  that  may  be  expected  when  such  guns  are  fired  on  board  of  ves- 
lels  in  a  s^^a-way  by  men  not  specially  trained. 
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The  results  emphasize  the  necessity  of  specialists  in  the  batteries  of 
ships  of  war,  and  the  experiments  will  be  continued  at  greater  length 
under  the  conditions  of  actual  service. 

The  new  OatUng  guns  lately  ordered  for  the  steel  cruisers  are  to  be 
furnished  with  the  improved  feed  recently  adopted  by  the  company. 
This  arrangement  permits  high-angle  fire  to  be  delivered,  which  will 
add  greatly  to  the  value  of  the  piece,  as  it  is  certain  that  curved  fire 
will  be  a  prominent  feature  in  future  combats. 

SMALL- ARMS. 

There  has  been  no  marked  development  of  service  small-arms  since 
the  last  report. 

The  left-hand  movement  gun  has  been  improved,  and  is  manufactured 
as  a  sporting  gun,  but  is  not  yet  offered  in  the  market  as  a  military 
rifle. 

Seven  hundred  Lee  magazine  rifles  were  bought  lately  on  advan- 
tageous terms  for  the  armament  of  the  new  cruisers. 

The  Bureau  now  furnishes  a  superior  woven-loop  cartridge  belt,  car- 
rying one  hundred  cartridges  in  two  rows,  with  four  pockets  for  Lee 
magazines.  This  belt  is  supported  by  convenient  shoulder-straps,  and 
is  considered  a  great  improvement  over  the  old  styles. 

Sailors  when  landed  for  service  are  now  furnished  with  regulation 
knapsacks  and  canteens,  which  are  purchased  from  the  Ordnance  De- 
partment of  the  Army.  This  addition  makes  the  outfit  of  the  seamen, 
when  on  shore,  much  more  complete  and  comfortable  than  it  formerly 
was. 

HIGH-POWER  MUSKET. 

This  piece  is  by  far  the  most  notable  development  of  small-arms  that 
has  taken  place  this  year.  It  is  the  design  of  Lieut.  Gommander  W.  M. 
Folger,  iuspector-iu  charge  of  the  Naval  Ordnance  Proving  Ground, 
who  first  called  attention  to  its  merits. 

By  enlarging  the  chamber  of  an  ordinary  Lee  magazine  rifle  in  very 
much  the  same  way  as  the  modern  high-power  great  gun  has  been  de- 
veloped, Lientenant-Comraander  Folger  has  produced  a  piece  which, 
furnished  with  a  steel  bullet  of  his  design,  pierces  at  short  range  f  of 
an  inch  of  soft  steel  placed  normally,  and  ^  of  an  inch  placed  at  an  in- 
clination of  45  degrees. 

The  muzzlp  velocity  varies  with  the  charge  and  projectile  from  1,800 
to  2,026  feet  per  second ;  that  usually  obtained  in  the  ordinary  military 
rifle  is  about  1,350  feet  per  second. 

This  performance  for  a  .45  caliber  piece  is  certainly  extremely  satis- 
factory, and  plainly  indicates  what  we  may  expect  from  the  musket  in 
the  future. 

The  piece  now  in  use  is  discharged  from  a  pivoted  rest  not  unlike 
that  which  was  formerly  used  with  rail  pieces,  and  it  is  probable  that 
the  high-power  musket  will  ultimately  be  employed  with  such  a  mount 
on  ship -board. 

The  rei>orts  on  this  matter  will  be  found  in  the  Appendix,  page  453. 

CLARK'S  DEFLECTIVE   TURRET. 

An  act  of  Congress  having  directed  trials  to  be  made  of  Clark's  De- 
flective Turret,  under  the  direction  of  the  Naval  Advisory  Board,  it  be- 
came the  duty  of  the  Bureau  (as  a  matter  of  routine)  to  procure  the 
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ir  for  the  target  and  to  have  the  structure  erected  and  prepared  for 

Mordingly,  after  some  correspondence,  the  steel  plates  for  the  tar- 

ore  i    lered  of  the  Messrs.  Schneider  &  Co.,  Greusot,  France,  and 

woo     n  part  of  the  structure  of  the  Pusey  &  Jones  Company  of 

»n,  Del.,  which  firm  is  also  to  join  and  erect  the  whole  target. 

si^ei  plates  have  arrived  and  are  in  possession  of  the  latter  com- 

J     t  Bureau  has  not  been  able  to  advance  a  10-inch  gun  far  enough 
1  oo  probably  read}'  to  fire  against  this  target  as  soon  as  complete, 
to  use  a  gun  of  less  caliber  would  be  to  unduly  favor  the  target, 
thought  that  a  10-inch  gun  can  be  prepared  in  about  six  months. 

^  SEAMEN   GUNNERS. 

T      instruction  of  seamen  gunners  at  the  Ordnance  Department  of 
mr'ashington  navy-yard  is  continued,  and  a  number  of  these  younc^ 
e  received  a  training  which  will  contribute  very  greatly  to  their 
re       fulness  in  the  service. 
M.fi  is  proposed  to  send  a  class  to  the  Torpedo  Station  as  soon  as  cou- 
nt. 

THE   ARMAMENT   OF   THE  NEW  VESSELS. 

t       36  last  report  contracts  have  made  for  steel  forgings  for  one 
h,  eight  8-inch,  and  twelve  6-inch  guns,  also  for  the  rings  for  the 
kets  and  tubes  of  the  two  10-inch  guns  ordered  by  the  Bureau  in  the 
ivious  year. 

£he  forgings  for  the  G-iuch  caliber  were  ordered  of  the  Midvale  Steel 

orks,  Nicetown,  near  Philadelphia.    Those  for  the  8-inch  guns  were 

ired  in  England,  part  fVom  Charles  Cammell  &  Co.,  of  Shefiield,  and 

;  from  Sir  Joseph  Whitworth  &  Co.,  of  Manchester,  and  they  are  to 

used  in  manufacturing  the  armament  of  the  steel  cruisers  now  in 

of  constniction. 

X  dvale  Steel  Company  haH  completed  the  eight  sets  of  6-inch 

^gs  ordered  last  year  and  has  made  good  progress  on  the  twelve 

I  since  ordered,  having  cast  and  hammered  all  the  large  pieces  and 

tempered  some  of  them.    This  work  is  now  being  pressed  by  the 

'     ny. 

J     \  steel  thus  far  presented  has,  as  a  rule,  been  satisfactory  in 

iiy — the  rings  being  particularly  successful  and  quite  equal  to  any 

have  been  obtained  from  abroad.    The  Midvale  Company  has  lately 

t  in  an  oil  tempering  plant;  and  now  use  oil  treatment  with  all  their 

:h  gun  forgings. 

▼  erj'  great  delay  has  been  experienced  in  obtaining  some  of  the 

h  forgings  from  England.    Charles  Cammell  &  Co.  have  delivered 

mt  of  the  jackets  and  tubes  ordered  from  them.     Sir  Joseph  Whit- 

jrth  &  Co.  have  delayed  very  much  in  the  delivery  of  their  steel,  and 

,ne  greater  part  of  it  has  not  yet  come  to  hand,  neither  is  it  certain 

len  it  can  be  expected.     Having  no  plant  of  our  own  capable  of  pro- 

lacing  8- inch   forgings,  we  are,  of  course,  at  the  mercy  of  the  foreign 

nanufacturers  in  the  matter  of  time. 

Three  of  the  Cammell  tubes  and  jackets  have  been  put  together,  and 

he  rings  furnished  by  the  same  company  are  being  oil-treated,  pre- 

torj'  to  being  placed  on  the  guns. 

jLoe  ordnance  machine-shops  at  the  Washington  Navy-Yard  are  at 

ast  commencing  to  receive  steel  forgings  in  sufficient  number  to  enable 
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the  inspector  to  prosecute  work  to  iidvautage,  and  the  activity  at  the 
yard  will  increase  considerably  within  the  next  few  months. 

One  6-inch  gnn  of  the  general  type  to  be  used  in  the  cruisers  has  been 
finished,  and  has  had  an  extended  trial  and  use  at  the  ^aval  Ordnance 
Proving  Ground,  Annapolis,  Md. 

This  gun  is  for  the  Dolphin,  and  ha«  fired  about  150  rounds  with  large 
charges  of  powder  of  different  specifications  and  projectiles  of  100 
pounds  weight.  Its  performance  is  very  satisfactory.  It  has  been 
ranged,  and  shows  a  very  flat  trajectory,  with  great  smoothness  of  flight 
of  the  projectiles.     (See  Appendix). 

The  Bureau  has  made  contracts  for  machine-finishing  guns  with  two 
private  firms,  the  South  Boston  Iron  Works  and  the  West  Point 
Fouudrv  Association.  The  former  firm  has  received  two  sets  of  6-inch 
forgings  and  has  commenced  work  on  them.  The  Bureau  has  not  yet 
been  able  to  furnish  any  to  the  West  Point  Foundry,  but  expects  to  do 
so  ere  long. 

Owing  to  the  delays  and  difficulties  inseparable  from  the  commence- 
ment  of  a  work  of  such  magnitude  as  the  fabrication  of  steel  high-power 
guns  in  the  United  States,  the  armament  of  the  new  cruisers  cannot, 
under  the  most  favorable  circumstances,  be  completed  until  some  months 
after  the  vessels  are  finished. 

This  fact  was  foreseen  and  many  times  represented  when  the  con- 
struction of  the  cruisers  was  first  proposed.  Every  exertion  has  been 
made  to  forward  the  work  since  then---design8  were  prepared  in  ample 
time  and  have  not  since  been  changed ;  but  the  difficulty  of  procuring 
material  of  the  proper  quality  has  been  very  great  and  has  called  f<v 
considerable  patience. 

The  failure  of  Congress  at  its  last  session  to  appropriate  promptly 
for  the  armament  of  the  cruisers  entailed  an  additional  delay.  Thong^ 
the  entire  batteries  of  the  vessels  cannot  be  ready  in  time,  the  Bareaa 
will  be  able  to  put  part  of  the  new  guns  on  the  ships  when  the  latter 
are  ready. 

The  secondary  batteries  and  search-light  outfits  of  the  crnisers  were 
ordered  long  since  and  are  expected  to  arrive  in  time  for  the  vessels. 

Suitable  circuits  for  electrical  firing  of  the  guns  of  the  new  cmisen 
have  been  laid  out,  and  a  plan  of  those  intended  for  the  Atlanta  and 
Boston  will  be  found  in  the  Appendix,  page  438. 

A  metallic  powder  tank  (or  cylinder)  has  been  designed  for  the  long 
heavy  cartridges  for  the  high-power  guns  of  these  vessels.  Each  tank 
contains  one  charge.  It  will  be  found  figured  in  the  Appendix.  Eaeh 
end  of  the  cylinder  is  covered  by  a  simple  overlap  top,  cartridge  paper 
being  shellaced  around  the  joint  to  make  it  water-tight.  A  co^  lies  in 
the  joint  under  the  paper,  and  the  end  (proje<jting)  is  used  for  tearing 
the  pa])er  when  the  covers  are  to  be  removed.  This  paper  band  is  strong 
enough  to  sustain  a  much  greater  weight  than  the  tank  and  its  cart- 
ridge. 

ARMAMENT  OF   IHE   PKOJECTED  SHIPS. 

Agreeably  to  your  directions,  I  have  added  to  the  other  items  an  esti* 
mate  of  the  amount  of  money  required  to  arm  certain  vessels  the  con- 
struction of  which  was  proposed  to  Congress  during  the  last  session. 
The  amounts  are  computed  from  the  best  information  available  to  the 
Bureau,  and  it  is  thought  will  be  sufiicient.  The  nature  of  the  arma- 
ment of  these  ships  was  determined  by  the  Naval  Advisory  Board^ 
except  that  of  the  armored  cruiser  of  8,500  tons,  in  which  case,  as  the 
Board  had  not  designated  any  battery,  the  '^lliachuelo"  type  was 
adopted  by  the  Bureau  as  a  basis  to  estimate  upon. 
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ARMAMENT  OF  THE  DOUBLE-TURRETED  MONITORS, 

imates  for  the  armament  of  the  double-turreted  monitors  Puritan, 
ritrite,*Monadnock,  and  Terror  are  also  inserted.    They  are  the 
Efcs  those  submitted  last  year,  and  are  urged  for  the  same  i*easons 
tre  then  given. 

NEW  NAVAL  ORDNANCE  PROVING  GROUND. 

I  space  at  our  disposal  at  Annapolis,  Md.,  for  an  ordnance  proving 
is  too  restricted  for  the  present  and  prospective  development  of 
ordnance.    The  neighborhood  of  farm  houses,  of  the  lighthouse, 
if  the  city  of  Annapolis  make  it  somewhat  dangerous  to  fire  into 
It  with  projectiles  from  high  power  guns,  but  the  chief  objection 
place  is  the  fact  that  the  range  (which  is  over  water)  is  often  ren- 
aseless  by  the  presence  of  fishing  boats,  oyster  boats,  and  other 
upon  it  and  in  dangerous  proximity  to  it;  and  is  further  embar- 
by  the  neighborhood  of  the  light-house  near  the  battery  and  of 
betel  about  half  way  down  the  range. 
D    ts  and  other  craft  cause  great  delays  in  the  work  on  the  range, 
J  oiten  obstruct  it  for  days,  and  fui  thermore  there  is  danger  that 
'  not  be  seen  on  the  more  distant  ])arts  of  the  range,  and  per- 
De  struck  by  a  projectile,  while  the  lighthouse  and  hotel  are  in 
T  from  pieces  of  shell  or  from  projectiles  accidentally  leaving  the 
cry  by  reason  of  imperfect  rotation  or  from  other  causes. 
ige  over  water  is  not  as  convenient  as  one  over  land,  and  all 
xiles  fired  upon  it  are  lost.    Furthermore,  it  is  not  possible  to 
ire  the  action  of  the  percussion  fuzes  (nor,  in  fact,  that  of  the  time 
tisfactorily  at  Annapolis)  on  the  more  distant  parts  of  the  range, 
r  cskn  the  rotation  bands  of  projectiles  be  examined  after  flight. 
9t  these  reasons  the  Bureau  has  inserted  an  estimate  of  $57,000  for 
purchase  of  a  ])roving  ground,  and  requests  that  the  money  may  be 
A  immediately  available. 

EXPERIMENTS  WITH  HIGH  EXPLOSIVES. 

nriiig  the  last  session  of  Congress  the  idea  was  advanced  that  the 

St  of  a  moderate  weight  of  dynamite  exploded  in  contact  with  the 

68  of  a  mo<lern  armored  ship  would  be  disastrous  to  the  vessel, 

ling  in  the  side,  &c. 

uumber  of  ex])erimenta  were  undertaken  by  the  Bureau  for  the 

•86  of  ascertaining  the  efl'ect  of  various  charges  of  dynamite  and 
sotton*on  armored  targets. 
narges  of  these  explosives  varying  from  5  pounds  to  100  pounds  in 

it,  were  hung  against  a  vertical  target  and  exploded. 

I  target  was  comi)osed  of  9  layers  of  1  inch  wrought-iron  plates, 

riy  backed  with  20  inches  of  wood,  and  braced  so  as  to  represent 
red  as  conveniently  practicable  the  stiffness  of  the  sides  of  a  ship. 
be  details  of  the  experiments  will  be  found  recorded  at  length  in  a 
«t  from  Lieutenant  Commander  Folger  (Appendix,  page  407);  the 
It  being  that  no  material  injury  occurred  to  the  vertical  target, 
\f(\\  much  more  work  was  ])ertormed  against  it  than  would  be  likely 
'  to  be  |)erformed  against  a  single  spot  on  the  armored  side  of  a  ship, 
was  also  shown  that  even  were  a  considerable  charge  exploded  in 

t  with  the  plates  at  the  water-line,  the  effect  would  not  probably 
erially  increased. 
IV  effect  of  26  pounds  of  gun  cotton  explo<led  on  top  of  a  horizontal 

[three  l-inch  layers),  re])resenting  roughly  an  armored  deck,  was 
^  good,  the  plate  being  considerably  shattered. 
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In  the  coarse  of  these  experiments  it  was  apparently  showi 
I>oint  at  which  a  charge  of  high  explosive  is  ignited  (with  rei 
the  target)  has  an  important  eft'ect  on  the  amount  of  work  do 

Lieatenant-Commander  Folger  readily  increased  or  diminis 
materially  tbe  effect  of  his  charges  accordingly  as  he  ignited 
the  side  away  from  the  plate  or  on  the  near  side,  and  this 
standing  the  tact  that  the  distance  between  tbe  points  of  i^ 
the  two  cases  was  only  about  a  foot  (the  charge  being  75  or  lOU 
This  result  brings  out  strongly  the  fact  that  the  ma^s  of  the  < 
self,  before  explosion,  cannot  furnish  any  tamping  effect;  but  th 
dace  the  greatest  effect  the  ignition  must  be  at  some  interior  p 
toward  the  rear.  It  also  appears  that  the  effects  do  not  iuci 
portionally  to  the  increase  of  the  charge,  the  ignition  surl'ace  r 
constant. 

The  gradual  ignition  of  the  charge,  and  the  tampiug  effect  ( 
panding  gases  produced  by  igniting  at  the  point  most  distant 
target,  was  strikingly  illustrated  by  the  fact  that  when  26  poun 
compressed  disks  of  gun  cotton  were  piled  upon  an  iron  plat* 
ploded  from  the  top  (without  any  tamping  or  cover)  accurate  im 
of  the  lower  disks  in  the  pile  were  stamped  upon  the  iron  bene: 
In  this  case  there  did  not  seem  to  be  the  least  doubt  coucerniug 
plete  ex])losion  of  the  charge.  Lieutenant-Commander  Folger 
sions  as  to  the  effect  of  the  point  or  points  of  ignition  of  charge 
ex[>losive8  are  most  important  in  their  bearing  upon  the  questi 
effect  of  such  charges. 

Experiments  were  continued  at  the  Naval  Ordnance  Proving 
touching  the  firing  of  gun-cotton  shells  from  ordinary  rifleu 
Twelve  rounds  of  shells  loaded  with  compressed  gun-cotton  ^ 
from  the  12-pounder  howitzer,  and  thirteen  rounds  were  fired 
SO-pounder  breech-loading  rille,  all  with  service  gunpowder  c 
the  gun.  The  shells  fiew  over  the  range  as  usual,  and  no  ac 
any  kind  occurred  (see  Appendix,  page  467). 

Three  unfuzed  shells,  charged  with  gun-cotton,  were  fired 
80- pounder  at  the  same  target  as  had  been  used  in  the  oonU 
mite  experiments.  The  shells  exploded  with  great  violence  on  ii 
shown  by  the  number  of  fragments  recovered,  but  the  damu] 
target  was  very  slight,  explosion  taking  place  before  any  praci 
etration  had  occurred. 

A  number  of  gun-cotton  shells  were  exploded  at  rest,  on  the 
by  means  of  such  iuzes  as  are  used  in  ordinary  gunpowder  sh( 

In  view  of  recent  successful  experiments  at  the  Naval  C 
Proving  Ground,  with  a  fuze  designed  to  effect  the  explosive  coi 
of  wet  gun  cotton,  the  Bureau  has  under  consideration  a  planx 
proposed  by  Lieutenant  Commander  Folger  which  is  intendeil  t 
an  serial  torpedo  charged  with  100  pounds  of  wet  gun-cotton 
ploiled  over  or  upon  the  deck  of  an  enemy's  vessel.  There  doe 
pear  to  be  great  difficulty  in  accomplishing  the  successful  dev< 
of  such  a  piece,  which  would  become  an  effective  factor  in  o 
armament,  especially  for  harbor  defense  or  smooth-water  work 
peudix,  page  467). 

TOKPEDO   SEABCH  LIGHTS. 

A  complete  set  of  Mangin's  projectors,  with  Gramme  c 
Brotherhood  engines,  and  the  necessary  apurtenances  and  coi 
have  been  ordered  for  each  of  the  new  cruisers. 

The  projectors  Hre  now  being  prepared  by  Messrs.  Sautter,  L< 
&  Co.,  of  Paris,  France ;  the  engines  by  Mr.  Peter  BrotherhoocI 
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don,  England.  The  dynamos  and  motors  for  the  ships  are  to  be  mounted 
on  one  bed-plate,  the  engines  being  connecte<l  direct.  Besides  these, 
two  projectors  have  been  procured  for  the  general  service. 

TORPEDO   TRIALS. 

Congress  having  passed  an  act  (during  the  session  before  last)  directing 
fteom|)etitive  trial  of  torpedoes  iMiapted  to  naval  warfare  (the  trial  to  take 
piboe  before  a  board  designated  by  the  honorable  Secretary  of  the  Navy), 
this  Biirean  sent  notices  regarding  the  matter  to  the  prominent  tor[)edo 
iiannfacturers  and  inventors  in  this  country  and  in  Europe. 

When  the  time  for  the  trial  approached  the  fact  was  further  adver* 

tiled  by  the  Department  in  the  principal  newspapers  of  the  United 

States,  and  inventors  and  manufacturers  were  thus  publicly  invited  to 

present  themselves  before  the  Board. 

Uuly  three  i>ersons  complied  with  the  invitation.    The  American  Tor- 

Clorompany  presented  their  directive  torpedo,  usually  known  as  the 
V-Haigbt ;  Mr.  Asa  Weeks  ))rcsented  a  rocket  torpedo,  and  Oom- 

nder  John  A.  Howell,  U.  S.  N.,  presented  an  automobile  torpedo. 

£he  trials  of  these  weapons  took  place  chiefly  in  Hampton  RoiuISi 
Vs.;  the  result  being  that  the  Board  did  not  recommend  any  of  tbem, 
Indiug  them  '*ni»t  iulapted  to  naval  warf.ire,"  in  the  sense  that  they 
were  not  adaptetl  for  use  in  action  between  siiips  of  war  at  sea. 

Besides  the  torpedoes  that  were  brought  before  the  Board  at  Hamp- 
ton Koa<ls,  it  witnessed  the  performance  of  the  Sims  Electrical  tori>edo 
M  Willets  Point.    This  was  not  considered  as  adapted  to  naval  warfare. 

Id  its  rei)ort  the  Boanl  spoke  highly  of  the  performance  and  probable 
abilities  of  Commander  Howell's  torpedo,  and  the  Bureau  has  since 
■DQertakeD  the  manufacture  of  three  of  these  weapons,  being  strongly 
bpressed  with  the  value  of  the  ))rincipal  features  embodied  in  the 
miffn.  The  cost  of  this  torpedo  is  quite  moderate  and  its  construction 
boomparatively  simple. 

The  re|K>rt  of  I  he  Tori>edo  Board  will  be  found  in  the  Ap]>ondix,  page — ^ 

Lieat.  B.  A.  Piske,  U.  S.  N*.,  has  proposed  a  gun-torpedo  to  be  discharged 
over  water,  and  on  arrival  at  the  hostile  ship  to  drop  un  ler  water  and 
txplodei  with  the  advantages  of  water  tamping  and  more  effective  posi- 
tiou  as  regards  the  enemy's  armor.  It  is  described  in  the  AppenUiXy 
Paf;e484. 

An  ingenious  plan  for  an  electrically  controlled  torpedo  (proposed  by 
the  same  officer)  is  also  shown  in  the  Appendix,  page  512. 

SWIFT  TORPEDO  BOAT. 

The  pnrchase,  in  Europe,  of  the  swift  torpedo-boat,  recommended  in 
laityiMr's  re|x>rt  is  again  respectfully  urged. 

Tlie  fiict  that  the  Dejiartment  proposiM  to  ask  for  two  of  these  boats 
to  be  built  in  out' conn  try  does  not  militate  ag.iinst  the  ))olicv  of  pur- 
chaHing  one  from  one  of  the  most  eel*  br.ited  Arms  a1)road.  No  experi- 
MSB  has  lieen  had  in  this  country  in  building  such  boats.  The  one 
€btsiued  iu  Eun>|»e  would  doubtless  furnish  our  builders  with  many 
Rood  practical  suggestions,  and  as  a  large  number  of  these  craft  must 
bo  ultimately  built,  the  expense  of  purcluising  one  noio  is  not  very 
ooenms. 

The  purchase  of  twenty*  fin'e  automobile  torpedoes  and  one  set  of 
Iftiiiiehiiig  appuratus,  from  Messrs.  Whitehead,  is  mentioned  in  theesti- 
^simiu  ouniiection  with  the  switt  boat. 

This  iinrchaKe  has  been  nrgeil  for  the  last  two  years,  and  the  Bureau 
'  ^QMt  cuntiiine  to  urge  it  until  a  weapon  of  equal  value  is  produced  in 
tts  Duited  States. 
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The  Whitehead  torpedo  is  very  far  from  being  perfect,  but  it 
.  only  practical  auto-mobile  torpedo  now  in  use  on  the  ships  of  ^ 
naval  powers. 

INTERNATIONAL  ELECTRICAL  EXHIBITION. 

The  Bureau  participated  in  the  late  International  Electrical  E 
tion  of  the  Franklin  Institute  at  Philadelphia,  Pa. — Lieut.  B.  A. 
.  being  in  charge.  His  report  will  be  found  in  the  Appendix,  p'-ig 
It  presents  many  interesting  facts  and  useful  proposals  and  sugges 
A  number  of  the  projects  he  advocates  had  already  been  under 
by  the  Bureau,  as  they  were  evidently  in  the  direction  of  progresi 

TORPEDO  STATION. 

The  torpedo  station  has  remained  in  charge  of  Capt.  T.  O.  Self 
U.  S.  N.,  and  has  been  employed  in  the  development  of  gun-cottoi 
topedoes  and  of  torpedo  material  generally. 

The  gun  cotton  manufactory  has  been  entirely  finished,  and  is  at 
providing  a  store  of  tbis  excellent  explosive  for  the  use  of  the  ] 
•It  is  impossible  to  overrate  ihe  value  and  importance  of  this  the 
manufactory  in  our  country  of  the  principal  high  explosive  for  mi 
uses,  and  the  one  which,  by  common  consent  abroad,  has  been  ad< 
for  torpedoes  on  account  of  its  safety. 

It  is  thought  that  the  product  of  this  factory  is  fully  up  |i 
European  standard,  and  the  amount  turned  out  will  be  euoug 
present  needs. 

Considerable  progress  has  been  made  in  the  manufacture  of  the 
cotton  spar  torpedo,  and  of  the  fittings  connected  with  it. 

A  number  of  valuable  experiments  have  been  made  on  the  com 
tive  power  and  usefulness  of  various  search -lights,  and  of  the  dyu 
and  engines  therefor. 

A  complete  description  of  the  different  apparatus,  with  a  repc 
the  trials,  will  be  found  in  the  Appendix,  page  494. 

These  experiments  will  be  continued  to  determine,  if  possibh 
real  value  of  search-lights  and  of  the  different  types  of  a])paratui 
Instruction  has  been  given  to  the  usual  class  of  officers,  and 
attention  and  proficiency  was  considered  very  satisfactory. 

The  report  of  the  Board  which  witnessed  the  examination  wi 
found  in  the  Appendix.  It  recommends  certain  changes  in  the  met 
of  instruction,  «S:c.,  which  had  long  before  engaged  the  attention  c 
Bureau  and  of  the  station.  Their  views  are  considered  in  the  mail 
rect,  and  efforts  have  been  for  some  time  in  progress  to  acco 
what  they  recommend. 

As  mentioned  in  last  year's  report,  a  change  in  the  course  of  ine 
tion  was  inaugurated  this  year  whereby  an  opportunity  was  afford 
limited  number  of  the  students  to  pursue  a  longer  and  more  sf 
course  after  conclusion  of  the  regular  (or  general)  course.    This 
tice  will  be  continued  and  it  is  thought  that  it  will  be  highly  benei 

The  course  of  instruction  for  gunners  was  resumed  this  year,  a 
officers  who  attended  were  reported  by  Captain  Selfridge  to  hav 
quitted  themselves  well. 

Extracts  from  Captain  Selfridge's  report  will  be  found  in  the  A] 
dix,  page  481. 

I  am,  sir,  your  obedient  servant, 

MONTGOMERY  SIOABD 
Hon.  William  E.  Chandler,  Chief  of  Bun 

Secretary  of  ihe  Navy. 
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frUJFACTUBES  AND  PREPARATIONS  AT  THE  NAVY-TARDS  AND  STA- 
TI(ISS  FOR  THE  TEAR  ENDING  JUNE  30,  1884. 

ARTICLES   UNDER  PROPORTION  TO  EACH  GUN. 

M.^Dch  M.  L.  R.  impression  iDstraments,  "bore. 
inch  M.  L.  K.  passing  boxes. 
^Dcli  M.  L.  R.  slirapnel-steel. 
inch  M.  L.  R.  slirapnel,  cast  iron. 
inch  M.  L.  K.  sijjht-bars,  central. 
inch  M.  L.  U.  sij^ht-bars,  side. 
inch  M.  L.  K.  canister. 
inch  M.  L.  K.  cart  rid j^e-bag  pattern. 
inch  M.  L.  K.  canister. 
-V  •^Mich  M.  L.  R.  clevis-bolts. 
^        nch  M.  L.  R.  ]»ivot-socket8. 

D-uich  M.  L.  R.  pivot-socket  covers. 

6-iiich  M.  L.  R.  shell-bearers. 

B-inch  M.L.  R.  shell-loaders. 

•.  set  H-inch  M.  L.  R.  deck  circles. 

9  &-inoh  M.L.  R.  extractors,  shell. 

9  H  inch  M.L.  R.  cap-square  wrenches. 

3  8-inch  M.  L.  R.  raniincr-iieads,  bronze. 
19  8-ineh  M.  L.  R.  spoiij^**s,  bristle. 

0  B-inch  M.  L.  R.  tlnnnb-screws. 

1  set  d-inch  M.  L.  R.  breech iug  preventers. 
19  d>inch  M.  L.  R.  breech ings. 

H  8-inch  M.  Ij.  R.  gun-tackles. 
19  8-inch  M.  L.  R.  pivot-tackles. 

4  8-inch  M.  L.  R.  sbifting-tackles. 
4  8-inch  M.  L.  R.  train  tackles. 

8  8  inch  M.  L.  R.  shifting  and  train  tackles, 

10  8-inch  M.  L.  R.  in  and  ont  tackles. 

43  H-inch  M.L.  R.  sheepskin  sponge-covers. 

4  8-inch  M.  L.  R.  sheepskin  sjtonges. 
91  8- inch  M.  L.  R.  sfionge-caps,  canvas. 

8  8-inch  M.  L.  R.  raininers. 

3  sets  8-inch  M.  L.  R.  gun-gripes. 
19  8-inch  M.  L.  R.  miizzle-bai^s. 

6  8-inch  M.  L.  R.  cartridge-bag  formers. 

4  8-inch  M.  L.  R.  rail-chocks. 

9  8  inch  M.  L.  R.  gun  slings. 

4  wts  H-inch  M.  L.  R.  reloading  tools. 

1  XV  inch  M.  L.  S.  B.  sheepskin  sponge-cover. 
1  XV-inch  M.  L.  8.  B.  muz/.le-bag. 
6  IX-inch  M.  L.  S.  B.  hlanks,  lock. 
40  IX-inch  M.  L.  8.  B.  hroerhings. 

11  IX-inch  M.  L.  S.  B.  tackles,  ont. 

8  IX-inch  M.  L.  8.  B.  train-tackles. 
6  IX-inch  M.  L.  S.  B.  tackles,  side. 

5  IX-inch  M.  L.  S.  B.  tackles,  pivot. 

43  IX-inch  M.  L.  S.  B.  tackles,  in  and  ont. 

12  IX-inch  M.  L.  S.  B.  tackles,  shifting  and  train. 
87-IX-inch  M.  L.  S.  B.  sheepskin  sponge-covers. 
S5  IX-inch  M.  L.  S.  B.  canvas  sponge-covers. 

J[  set  IX-inch  M.  L.  8.  B.  gun -gripes. 
IX-inch  M.  L.  8.  B.  mnzzle-bags. 
IX-inch  M.  L.  S.  B.  canister. 

9  IX-ioch  M.  L.  8.  B.  dismounting  straps. 
9  IX-inch  M.  L.  S.  B.  dismounting  chocks. 

4  Vlll-inch  M.  L.  S.  B.  sheepskin  sponge-covers. 
94  32  ponnder  M.  L.  8.  B.  sheepskin  sponge- covers. 
1  pair  XIII  inch  M.  L.  8.  B.  shell-tongs. 
9  6-inch  B.  L.  R.  S  carriages.  hydro-pDeumatic. 
1  6-incb  B.  L.  R.  S.  pivot-socket. 
1  6-inch  B.  L.  R.  8.  hooped. 
l6-iDchB.L.R.8.shell. 
i  6-inch  B.  L.  R.  8.  shell-boxes. 
9  6-ineh  B.  L.  R.  8.  De  Range  gas-checks. 
9  wte  6-incli  B.  L.  R.  8.  pivot  circles. 
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1  Mt  6-lDeta  B.  L.  B.  S.  i>iv<)I-daiii|<a. 
1  6-iiich  B.  L.  R.  8.  loudin^  8ci>i>]>. 
1  IMach  B.  L.  B.  8.  citrtriilgo-b&g  pattern. 
16  e-iQch  B.  L.  R.  8.  sponKc-capit,  i^anviu. 

13  6-lDcb  B.  L.  R.  8  opangi-'-oovet-H.  sheepHkin. 
4  6-lDch  B.  L.  R.  8.  apniiKi^H,  liriatle. 

4  e-ioch  B.  U.  L.  8.  xpoiitfi's,  Hhi'«pBkm. 
6  6-iDcti  B.  L.  K.  8. 1.rnuiimn  bi^arings. 
4  6-liicb  B.  L.  R. 8. kih^i-h.  hId'II, 
4  6-iach  B.  L.  E.  S.  wrencbes,  nose-plate. 
1  d-incb  B.  L.  K.  6.  wrencbee,  comliitiatioQ. 
1  6  inch  B.  L.  R.  8.  csm-lever  rin<l  focu-pluM. 
1  sete-inch  B.  L.  It.B.  ]ii>rl.-Hill  pivot-clnrnpa. 
1  6-iDcb  B.  L.  R.  B.  extension  pipte,  broii):e. 
1  S-incb  B.L.R.  8. pripK-r  reloading totil. 

1  e-inch  B.  L.  R.  8. iiiiiHhrnuni  ami itl«n]. 

2  (kinch  B.  L.  B.  S.  noite-plnte  nprings. 

4  6-inch  B.  L.  B.  8.  Do  Bango  cbeck-pada. 

2  6inchB.L.  R.  8.  DeBange  check-oiipa,  nteel. 

5  6-iiich  B.  L.  R.  8.  De  Bouge  clieoli-cupB,  broDZO. 

5  aO-pouDder  B.  L.  U.  P.  iiiiprcBBi'iii  iDBtnimeoU,  boM. 
,  1  BO-poDnder  B.  L.  R.  P.  niuBbroom  and  stem. 

1  8U-pounder  B.  L.  B.  P.  breeching. 

6  60-pounder  B.  L.  R.  P.  BpuDgp-liendn.  t)riBtle. 
22  60-pounder  B.  L.  R.  P  8p<>ii^<?H,  Liristlo. 

10  60-pounder  B.L.R.P.Bponge-pam,  eaiivas. 

14  OO-ponnder  B.  L.  R.  P.  a|>i>iigeH,  HheopHkiD. 

16  60-pouDiler  B.  L.  R.  P.fi]i(>D|;e-(fuverA,  sbeepskin. 
16  eO-pouuiler  B.  L.  R.  P.  pIvnt-sncbelH. 

6  60-poaoder  B.  L.  R.  P.  pIvot-aac^kLl  covers. 

7  tiO-poiinder  B.  L.  R,  P.  pivot-bolts. 

8  60-ponBder  B.  L.  R.  P.  clevis-bolts. 

5  60-poDnder  B.  L.  R.  P.  iiDpresgion  inetrnnieDts,  bore. 
5  60  pounder  B.  L.  R.  P.  Hmall-arm  Hriiig  attachmente. 

4  60-pouiider  B.  L.  R.  P.  liriug  uituvliiiieut  leaves. 
g  60.poander  B.  L.  R.  P.  tompiou -blocks. 

1  60-ponnd«r  B.  I..  R.  P.  Inading  scoop. 

5  60-punuder  B.  L.  R.  P.  firiui;  at  tachtuents,  primer. 
1  eo.pounder  B.  L.  R.  P.  chitiu1>cr-scra|>er. 

1  60-poiinder  B.  L.  R.  P.  noae-plate  stem. 
1  60.pouDderB.  L.  R.  P.  rack. 

0  60-puuiider  B.  L.  R.  P.  »;>otiu"  lieails  and  staves. 

1  60-pounder  B.  L.  R.  P.  l-r.'.'i-hii^j;  t";:s:lc. 
4  sets  60-pounder  B.  L.  R.  P.  Kun-gripes. 

a  60-pounder  B.  L.  R.  P.  cnrtridge-bag  formers. 

1  60-ponDder  B.  L.  R.  P.  bii'^'^b.-viir 

2  6tt-ponDder  B.  L.  R.  P.  ti<ml^-riii.,K. 

1  6U-TH)iinder  B.  L.  R.  P.  b.>x  l-  =  r  irkmiling  tools,  primer. 
8  aO-poundrr  B.  L,  R   P.  «pi>ii;;i  ■-.  Uii™ilo. 
d  30-pounder  B.  L.  R.  P.  M|i(iTis:r».sbei^|iBkiii. 
8  30-pounder  B.  L   R,  P.  spoEi-i'-c  overs, 
16  30-poandor  B.  L.  R.  P.  upon »<■-<: &!»,  canvas, 
e^  20' pounder  B.  L.  R.  P.  folloveTS 

1  set  'JO  pounder  B.  L.  R.  P.  brpech  mechanism. 
4  30-ponnderB.  L.  R.  B.  iliiniiiivMltiit. 

3  20-po«nder  B.  L.  R.  B.  l.n.-.ll.-H|><,i.i;i>«- 

C  SO-pounder  B.  L.  R.  H.  -.li-'.^i^Nliin  r-iii'iijEes. 

4  SO-pounder  B.  L.  R.  IS.  sheepskin  sponjjie-covera. 

3  20-pounder  B.  L.  li.  B.  fill)  v.'l-  n|..>L]ki'-(.)v,ts. 

4  20-poundei  B.  L.  H.  B.  .miiIjik.-. 

4  20-pounder  B.  L.  R.  B.  |.iv.u-».,-k.la,  nnts  and  washers. 
1  20-poQndpr  B.  L.  R.  B.  collar-latcli. 

1  S0-]>ouuder  B.  L.  R.  B.  thumli-latch. 
1  20-pounder  B.  L.  R.  B.  enmbiuatiou  vrcuch. 
8  20-pi>nnder  B.  L.  R.  B.  nose-plate  wrench. 
U  :M-pounder  B.  L.  R.  B.  luuKzie-bags. 
30  ao-pounder  B.  L.  R.  B.  canister. 

5  20-ponnder  B.  L.  K.  It.  caniater-t>ox«a. 
24  20-pounder  II.  L.  R.  B.  quoins,  chocking. 
SO  20- pounder  B.  L.  R.  B.  nasb-deck  chocks. 
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3  Sl-poander  B.  L.  R.  B.  piyoi-bolts. 

3  Sl-po^nder  B.  L.  R.  B.  elevatiDg-screws. 

4  90-poander  B.  L.  R.  B.  Rights. 
4  90-poander  B.  L.  R.  B.  train-rope  hooks. 

3  9U-poaDder  B.  L.  R.  B.  metal  blocks. 
9  SiO-poiiiider  B.  L.  R.  B.  breech-covers. 

4  90-poonder  B.  L.  R.  B.  tackles. 
4  SO-poander  B.  L.  R.  B.  breechings. 
4  80-poander  B.  L.  R.  B.  train-ropes. 

6  90-poauder  B.  L.  R.  B.  hook-ropes. 
B  deck-oircle  screws. 

4  armorer's  tool-chests. 

4  plTot-sockets,  Tints,  and  washers. 

8  patterns,  sheepskin  sponee-cover. 
30  iiandspikes,  roller,  ifo.  £ 

16  buidapikes,  ordinary. 
1  extractor,  shell. 
i71  Teot-goards. 
51  toggles  for  look-laniards. 
171  laniards,  lock. 
65  laniards,  friction  primer. 
163  runners,  friction  primer  laniard. 
1  aet  powder-sieves. 

9  arm-chests,  boat. 
8  arm-chests,  small. 

19  sets  fittings  for  armorer's  tool-chest. 

1  set  dies  and  gangs  for  powder  pellets. 
70  metal-blocks,  large. 

1  shaft  for  Ericsson  carriage. 

16  fire-bnckets. 

94  fire-bncket  hooks. 

7  bags,  division. 
6  boxes,  division. 

57  swabs. 

8  pairs  breeching-starts. 
78  aelvagees  for  breechings. 

17  powder  and  shell  whips. 
376  port  laniards. 

68  port  bridle-laniards. 
113  fire-bncket  laniards. 
6  targets  for  great  guns. 
17  tai^t-frames. 

8  sopplj  and  reserve  boxes. 
19  fire  and  division  tnbs. 

BOWITZBRS,   MAGHINB  GUNS,  EQUIPMKNTS,   BTC. 

9  3-ioch  B.  L.  H.  of  500  pounds. 
6  3-inch  B.  L.  H.  boat  carriages. 

88»  3-inch  B.  L.  H.  shell. 
767  3-inch  B.  L.  H.  shrapnel. 
1,604  3  inch  B.  L.  H.  shell-followers. 
1, 133  3- inch  B.  L.  H.  shell-plugs. 
100  3-ineh  B.  L.  H.  shell -boxes. 
6  3-inch  B.  L.  H.  sponge-buckets. 
17  3-inch  B.  L.  H.  damniy  cartridges. 
14  3-inch  B.  L.  H.  bristle  sponges. 
14  3-inch  B.  L.  H.  caisson-boxes. 
9  3-inch  B.  L.  H.  impression  iustruments. 
90  3-inoh  B.  L.  H.  rear  sights. 

5  3-ineh  B,  L.  H.  shell-plug  wrenches. 
_8  3-Inch  B.  L.  H.  sponge- caps,  cauvas. 

3-inch  B.  L.  H.  elevating  screw  pins. 

3-inch  B.  L.  H.  sabots. 
4  3-inoh  B.  L.  H.  dismonnting-bars. 
4  3  inch  B.  L.  H.  gun-boxes. 
1  3-inoh  B.  L.  H.  dismouiiting-strap. 
1  S-ineh  B.  L.  H.  wiper-box. 
1  S4iMh  &  L.  H.  loading-pouch. 
3  B4iieh  B.  I*.  H.  gun-covers. 
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1  3-iiich  B.  L.  H.  spare  article  box. 

2  3-incb  B.  L.  H.  sponges,  sheepskin. 
6  iMncb  B.  L.  U.  ])iv(>tbolts. 

5  12-pounder  H.  sheepskin  sponge-covers. 
50  12-pounder  L.  rings,  cartridge-bag. 

6  12-ponnder  L.  sponge-caps,  canvas. 

2  12-poander  L.  sponge-covers,  woolen. 
1  12poander  L.  sponge-cover,  woolen. 
6  Gatling-gan  tripods,  long. 

14  Gatling-gun  tripods,  short. 

1  Gatling-gnn  wiper-rod. 

3  Gatliug-gnn,  long,  turtle-back  mounts. 
6  Gatling-gun  firing-pins. 

2  Gatling-gun  haversacks. 
6  Gatling-gun  oil-cans. 

2  G»tling-gun  elevating  clamp  screws. 

5  Gatling-gun  covers. 

1  Gatling-gun  field-carriage  linchpin. 

1  Gatling-gun  drag- rope. 

1  Gatling-gun  field-carriage  washer. 

1  Gatling-gun  box  for  iron  work. 

1  Gatling-gun  elevating-screw  guide. 

4  Hotchkiss  revolving-cannon  cone  mounts. 

1  Hotchkiss  revolving  cannon  rail-socket. 

250  roundH  Hotclikiss  revolving-cannon  aniniunition. 

2  Hotchkiss  revolving  cannon  caisson  boxes. 
4  Hotihkiss  revolviijg-caiinon  pivotH. 

21  Hotchkiss  revolving-cannon  shell-boxes. 

8  haversacks,  leather. 
60  toggles,  drag-rope. 

4  shoes  for  boat-carriages. 

6  shoes  for  howitzer  wheels. 

6  sets  deck-chocks  for  field  and  boat  carriages. 
8  s(Us  deck-chocks  for  howitzer  field  carriage. 
2  sets  boat- tracks. 

BMAXL  ARMS. 

462  single  sticks. 

1  chest  small-arm  equipments. 
6  target-plates,  small  arm. 

24  grommets  for  arm-chest. 

MAGAZINE  STORES. 

50  8-inch  M.  L.  R.  cartridge-bags,  45  pounds,  white. 

40  8-incb  M.  L.  R.  cartridge  bags,  40  pounds,  white. 
2:M  8-inch  M.  L.  R.  cartridge-bags,  35  pounds,  white. 
1,310  8-inch  M.  L.  R.  cartridge-box,  25  pounds,  white. 
1,691  8- inch  burster  bags. 

2  8-inch  B.  L.  R.  8.  cartridge-bags,  standard. 
421  Vlllinch  M.  L.  8.  B.  cartridge-bags,  7  pounds. 

25  80  pounder  B.  L.  R.  cartridge -bags,  20  ponnds,  white. 
43  80-pounder  B.  L.  R.  cartridge-bags,  15  pounds,  white. 
50  80-ponnder  B.  L.  R.  cartridge-bags,  8  pounds,  white. 
54  80-pounder  B.  L.  R.  burster  bags. 

4  sets  80-poun<ler  B.  L.  R.  cart  ridge- bag  formers. 
50  60-pounder  B.  L.  R.  cartridge-bags,  10  ponnds,  white. 
1, 76:^  60-ponnder  B.  L.  R.  oartridge-bags. 
386  60-pounder  B.  L.  R.  burster-bags. 

1  60-ponnder  B.  L.  R.  burster-bag  pattern. 

12  sets  60-ponnder  B.  L.  R.  cartridge- bag  formers. 

2  sets  30-ponnder  B.  L.  R.  cartridge-bag  formers. 
436  20  poander  B.  L.  R.  P.  cartridge-bags. 

6, 305  20-ponnder  B.  L.  R.  B.  cartridge- bags,  2  ponnds. 
2  sets  20-ponnder  B.  L.  R.  cartridge-bag  formers. 
50  20-pounder  B.  L.  R.  saluting  charges. 
119  6-inch  B.  L.  R.  8.  cartridge- bags,  35  ponnds. 

1  XI- inch  M.  L.  S.  B.  cartridge-bag  pattern. 
100  XI  inch  M.  L.  S.  B.  cartridge  bags,  30  pounds,  white. 
2^  32-pounder  M.  L.  8.  B.  cartridge-bags,  6  ponnds,  white. 
527  32- poander  M.  L.  8.  B.  cartridge-bags,  4  pounds,  red. 
593  32-poander  M.  L.  8.  B.  cartridge-bags,  mixed. 
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24-poander  howitzer  cartrid^-ba^. 
»7d8  3-inch  B.L.  howitzer  cartridge-bags,  12  ounces. 
800  3-iucb  B.  L.  howitzer  cartridge-bags,  16  ounces. 
900  lii^pouuder  howitzer  cartridge- bags,  16  ounces. 
800  3  pounds  saluting  charges. 
10  7  pounds  saluting  charges. 
710  brass  rings  for  12  and  24  pounder  cartridge-bags. 
,609  N.  M.  8.  fuzes,  spherical. 
,078  N.  M.  S.  fuzes,  rifle. 
9 Qtfri  Boxer  fuzes. 
797  Bormauu  fuzes. 
1^010  fuze-magazines. 
600  igniters,  fuze. 
755  adapters,  fuze. 
If  824  primers,  8teel  vent>closing. 
i^0d2  primers,  quiIl-friction. 

SI  primers,  veiit-Healiug,  electric. 
43  pairs  niagazi no-shoes. 
34  magazine  dresses. 

5  magazine-screens. 

4  canvas  covers  for  magazine-screens. 

4  chutes,  powder. 
15^  |H)iin<1s  quick-match. 
12  magazine-swabs. 
26  boxes  for  powder-cases. 
12  boxes  for  gun-cotton  cases. 

6  boxes  for  gun-cotton. 

MISCELLANEOUS. 

1  6-inch  carriage  transom. 
1,388  pressure  <lisks,  copper,  i-inch. 

4  6-inch  steel  shot,  experimental. 
4  pressure-gauge  housings. 

2  supports  for  aininunition-boxes. 
991  pounds  shrapnel  balls. 

2  molds  for  gas-check  grommets. 
1  moilel  of  water  rotary  engine. 
1  specimen,  standard,  steel. 
18  pressure-gauge  cutters,  spiral. 
1  l>ed-plate,  tield-carriage,  short  Gatling. 

1  fore-stav  bolt,  Vlll-inch  carriage.  ♦ 

1,000  balls,  rifle,  calibre  .45. 

1  set  patterns,  6- inch  carriage. 

8;  356  pounds  bars,  lead,  for  rifle-balls. 
||816  pounds  bars,  lead,  for  shrapnel-balls. 

2  cases,  book. 

2  stands,  book. 

18  boxes,  cup  gas-check. 
24  hasps  and  staples,  arm -chest,  small. 
24  hasps  and  staples,  arm-chest,  large. 
1  set  grate-bars  for  steam-launch. 
4  springs  for  80- pounder,  locking-lever. 
865  hooks,  magazine  screen. 
2H0  handspike  rollers. 

1  foot  for  20- pounder  D.  B.  carriage. 
6  tallies  for  keys. 
54  blocks,  primer,  wood. 
102  boxes,  packing. 

3  drawing-boards. 

72  binges,  arm-chest,  large. 

90  rings  for  haodles.  fire  and  sponge  bncketa. 

4  trucks,  carriage,  IX-inch. 
8  bolts,  iron. 

24  buttons  for  division-boxes. 

65  hooks,  powder-chute. 

16  anions  for  tubing,  and  wrench. 

8  levers  for  spring- valves,  8- inch  carriage. 

1  set  dies  for  sponge  and  fire-backet. 

8  work-benches. 
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29  pieces  oak  backing  for  target. 
1  Btand-top. 

12  boxes  for  steel  rent-closing  primer  reloading  tools. 
4  chests,  boat. 

6  brackets,  axe,  and  screws,  IX-inch. 
1  wheel-chain,  |-inch  links. 

1  wheel-chain,  l|-inch  links. 

1  stead  v-head  for  large  lathe. 

2  dies  lor  testing  wire. 

150  eye-bolts  for  securing  arm-chests. 
1  set  side-pipes.  8-inch  carriage. 
4  indicators,  8- inch  carriage. 

1  piston-head,  8-inch  carnage. 

2  cylinders,  complete,  8-inch  carriage. 
2  worms,  8-inch  carriage. 

2  wheels,  worm,  8-inch  carriage. 

1  air-pump  and  attachment  for  6-inch  carriage. 
40  specimens,  standard. 
200  hooks,  ftiction-primer  laniard. 
27  fire-buckets. 

1  stond.  rfBflCEH* 

8  tool-chests. 

1  megaphone. 

1  pressure-gauge,  A.  D.,  ^-inch. 

I  pressure-gauge,  A.  E..  ^inch. 
1  crusher- gauge,  B.,  |-inch. 

1  crusher:gauj|^e,  C,  |-inch. 
1  set  rings,  points,  and  ffrooye-guides. 
1  IX-inch  carriage-truck. 
14  bolts,  iron. 
1  dingy,  pulling. 
1  template  for  shield,  6-inch  carriage. 

30  zinc  castings. 

1  set  patterns,  6-inch  cartridge-bag. 

2  clamps  for  testinff-machine. 
2  sets  port-shutter  fastenings. 

1  set  bracket  patterns,  6-inch  carriage. 

2  shelves. 
4  fhimes. 

24  rollers  for  drawing. 
1  model  of  Lundborg  ship. 
4  tarpaulins. 

7  pairs  brackets,  rammer,  and  sponge. 
10  fuzes,  experimental. 

1  smoke-stack. 
200  eas-checks  for  pressure-gauges. 

1  boring-bar,  8-inch  B.  L.  R. 

2  tables. 

1  tee-square. 

1  box  for  pressure-gauge. 

1  target. 

8  shell-bands,  60-pounder,  experimental. 

1  set  patterns  for  steel  rings,  3-inch« 
106  hooks,  port-laniard. 

2,880  l-pound  castings,  Greely  relief  expedition. 

2  grates  for  steam-launch. 

1  gun-truck. 

2  models,  6- inch  cartridge-case. 
38  rammer  and  sponge  hooks. 

1  skeleton,  8-iuch  B.  L.  K.  gun. 

1  skeleton,  6-inch  B.  L.  R.  gun. 

2  skeletons,  6  inch  B.  L.  R.  carriage. 
1  skeleton,  8-inch  B.  L.  R.  carriage. 
1  skeleton,  5-inch  B.  L.  R.  carriage. 

1  skeleton,  Hotcbkiss  47";Kn  gun  and  carriage. 

2  sample  bags,  Greely  relief. 

II  ice-borers. 

9  hooks,  fire  backet. 

18  hooks,  battle-lantern. 
388  brackets,  cutlass,  large. 
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180  braekete,  cntlMs,  small. 

1  tectioD  of  Bide  of  ship  Boston. 

1  iwtteni,8-iiicbp pivot,  Chicago. 
680  broDze  castings. 

1  ear  trampet. 

1  sonnd  collector. 

1  set  patterns  for  Hotobkiss  tower  mount. 

3  mociels  of  gun  and  mount,  Gatling. 
3H  key  tallies. 

1  hand-rail. 
104  tank  tallies. 

ti  box<*s. 

1  starting-bar. 

3  clamp-screws. 
1  can. 

1  port-fire  box. 

6  stationery  boxes. 

4  shell  stands. 

1  pattern,  pivot-bolt. 
8  |M>rt-sweeps. 

4  topping  lifts  and  guys. 

2  after-guys. 

'M2  candlestick  springs. 
1  cabinet. 
1  Whitehall  boat. 
1  boat,  sail. 

8  handles  for  battle-axes. 
1  cap-square  bolt. 

4  frames. 

9  inner  doors,  magazine. 
^  pins  for  target  frames. 

X30  bungs  for  |>oirder  barrels. 

7  oars  for  boat. 

Repairs  to  stores  on  hand. 

Repairs  to  stores  for  vessels  fitting. 

Repairs  to  stores  for  vessels  in  commission. 

Repairs  to  bnildings,  wharves,  shot-beds,  gun^skids,  dto. 

Guarding  public  x>roperty. 

TORPEDOES. 

49  pounds  dynamite. 

18  pounds  explosive  gelatine. 
457  electric  cannon  primers. 
I,3fi6  D.E.  fuzes. 
1,768  D.  £.  igniters. 

fit  tripcNl  gnn-cotton  torpedoes. 
319  brass  cylinders. 

44  primer  cases. 

GO  tor]>odo  CHses. 

Sfi  secondary  spars. 

44  outfit  boxes,  gun-cotton. 

44  magazine  boxes. 

2  test  bell. 

6  copper  boxes. 
1,815  detonators. 

Itt  dnromy  detonators. 
9  sets  spar  bands. 
6  wrencbes,  gun-cotton. 

3  sets  torpedo  outfits  for  the  Greely  Relief  Expedition. 
9  immersion  batteries. 

4  gon-cotton  spars. 
S9  eonnectors. 

1  ehroDograph. 
17  azperimeotal  gun-cotton  torpedoes. 
SI  azperimeotal  exercise  gun-cotton  torpedoes. 
f  gan-eotton  driers. 
1,9B8  pocuida  Uqaid  carbonic  acid. 
48  galTuiometers. 

1  Mt  Iwuieh  filtliiga  for  gun-cotton  torpedoes. 
I«9.watarei9ik 
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17  experimental  gnn-cotton  detonators. 
12  detonator  boxes. 

18  contact  primer  cases. 
4  boat  spars. 

Rewinding  chronograph  magnet. 

Contact  fire-torpedo  case. 

Hand  grenade. 

Repairs  to  deteriorated  stores  on  hand. 

Repairs  to  deteriorated  stores  from  ships. 

Repairs  to  tools,  dec. 

Repairs  to  boats,  engines,  boilers,  d&c. 

Repairs  to  buildings,  wharves,  dto. 

Guarding  public  property. 

Experimental  work  of  all  kinds :  Explosives,  fuses,  electric  lights  and  appi^ 
ratns ;  electric  batteries,  torpedoes,  shnnt,  electricity,  galvanometers,  disin- 
tegrated gun-cotton,  dynamo  machines. 

LIST  OF  VESSELS  FOR  WHICH  WORK  HAS  BEEN  PERFORMED  D  USING 

THE  FISCAL  YEAR  ENDING  JUNE  30,  1884. 


Alarm. 

Independence. 

Alert. 

Jamestown. 

Atlanta. 

Jsson. 

Boston. 

Kearsarge. 

Chicago. 

Lackawanna. 

Colorado. 

Lancaster. 

Constellation. 

Marion.            ' 

Dale. 

Miantonomoh. 

Despatch. 

Micbigau. 

Dolphin. 

Minnesota. 

Franklin. 

Mohican. 

Galena. 

Monocacy. 

Hartford. 

MonongflJiela. 

Montauk. 

Nantucket. 

New  Hampshire. 

Omaha. 

Ossipee. 

Ounalaska. 

Pensacola. 

Portsmouth. 

Powhatan. 

Qninnebaug. 

Richmond. 

Saratoga. 

Saugus. 


Shenandoah. 

Swatara. 

Tallapoosa. 

Tennessee. 

Trenton. 

Vandalia, 

Wabash. 

Wachusett. 

Wyandotte. 

Wyoming. 

Tantic. 


Alert,  Bear,  and  Thetis— relief  of  Lady  Franklin  Bay  Expedition  to  the  Arctit 
regions. 
Patterson — Coast  Survey  steamer. 


APPENDIX. 

9TB  ON  THE  CONSTRUCTION  OF  THE  SIX-INCH  WIRE-WOUND  GUN. 

By  Ensign  Philip  R.  Alqbr,  U.  S.  N. 

Iw  Jacket  and  tube  of  this  piece  are  of  nearly  the  same  dimensions  as  those  of  the  9* 
ml  DO<«ped  gnns:  but  hoops  on  the  cylinder  and  chase  have  been  replaced  by  wire, 
nanlt  being  a  ifecrease  of  weight  of  about  1|000  pounds  as  compared  with  tho 
pml  giinii,  while  the  strength  remains  the  same. 

t  was  desired  that  each  layer  of  the  wire  should  be  strained  to  the  same  amount 
r  th«  pressure  of  explosion  of  the  charge,  this  being  the  most  favorable  disposi* 


28. 0» 


211* 


CMIaohM. 


9.40  inches. 


10.85  mcbes. 


B  of  the  material,  and  one  alone  obtainable  by  the  use  of  wire.    It  was  thtreford 
tiilttil  ti>  wind  the  wire  with  Much  a  varying  tension  as  would  give  this  reNull-. 
l^iateimiou  was  ouloulared  by  formulu)  bus««l  on  the  investigations  of  Limi^and 
I^Utf,  and  i(  was  found  (with  au  allowauoe  of  20  tons  per  square  inch  as  the  limit 
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of  strain  on  the  wire)  that  the  inner  layer  should  be  wound  with  that  tension,  and 
that  the  tension  should  decrease  almost  uniformly  to  22  tons  on  the  square  inch  at  the 
outer  layer. 

There  being  thirteen  layers  of  wire  over  the  body  of  the  gun,  it  was  necessary  to 
decrease  the  tension  by  about  25  pounds  at  each  layer. 

The  wire  over  the  chase  of  the  gun  being  subject  to  much  less  strain  than  that  oyer 
the  chamber,  it  was  considered  uunecessary  to  wind  it  with  varying  tensiou. 
*That  over  the  forward  part  of  the  jacket  was  wound  with  a  constant  tension  of  20 
tons  to  the  square  inch,  and  that  over  the  tube  with  a  constant  tension  of  15  tons  to 
the  square  inch. 

This  is  the  first  gun  known  to  have  been  wound  with  a  varying  tension  calculated 
with  the  object  of  bringing  the  walls  of  the  powder-chamber  and  all  the  layers  of 
wire  to  the  elastic  limit  together  under  the  strain  of  firing. 

The  wire  is  made  of  English  stock,  drawn  iu  this  country,  and  is  not  of  as  uniform 
and  high  a  grade  as  was  desired,  its  tensile  strength  beiugfrom  55  to  65  tons,  and  its 
elastic  limit  from  28  to  38  tons  per  square  inch. 

The  gun  was  carefully  star-gauged  before  and  after  winding,  and  showed  a  uniform 
compression  of  bore,  agreeiug  very  well  with  the  results  of  calculation. 

The  following  diagram  shows  the  state  of  the  wire  over  the  chamber  of  the  gun  aa 
calculated  (after  winding)  with  the  gun  at  rest,  and  also  under  a  chamber  pressure 
of  19.5  tons  per  square  inch. 

The  dotted  line  shows  the  tension  of  winding,  the  dash  line  the  tensiou  after  wind- 
ing, and  the  full  line  the  tension  under  19.5  tons  internal  pressure. 


ON  THE  TENSION  OF  WINDING  WIRE  O  UN8. 
By  Ensign  Philip  R.  Alger,  U.  S.  N. 

If  wire  be  wound  upon  a  tube,  the  inner  layers  will  evidently  be  more  and  moie 
relieved  of  tensile  strain  as  the  winding  proceeds,  in  consequence  of  the  compressiTe 
force  exercised  by  the  outer  layers,  and,  on  the  eompletion  of  the  winding,  the  inner 
la^er  will  be  at  a  considerably  less,  aud  the  outer  layer  at  the  same  tension  as  that  of 
winding.  Consequently,  when  an  internal  pressure  is  applied,  the  exterior  layers  of 
wire  will  first  be  brought  to  a  higher  tension  than  that  at  which  they  were  woand, 
and,  if  the  tension  of  winding  be  high,  will  aldo  first  be  strained  beyond  the  elastio 
limit  and  pernmueutly  stretched. 

In  order,  then,  that  the  application  of  an  internal  pressure  may  strain  the  layers  of 
wire  uniformly,  it  is  ueeessary  that  the  layers  be  wound  with  a  varytug  tension,  and 
the  object  of  this  investigation  is  the  determination  of  the  proper  tension  of  winding 
each  layer. 

We  will  consider  the  case  of  a  simple  tube  wound  with  wire.  We  wish  t-o  determios 
the  thickuess  of  the  tube,  the  number  of  layers  of  wire,  and  the  tension  of  winding 
each  layer,  so  that  uuder  a  giveu  internal  pressure  all  the  layers  of  wire  shall  be 
equally  strained  and  the  tube  shall  have  a  giveu  tension,  and,  at  the  same  time,  so 
that  when  the  guu  is  at  rest  the  compression  of  its  bore  shall  not  exceed  a  gi?6a 
amount. 

Let  Po  =  radius  of  bore. 

R,  =  outer  radius  of  tube. 
R,  =  outer  radius  of  wire. 
Po  =  maximuui  powder  pressure. 
To  =  limit  of  tensiou  of  tube  under  strain. 
T  =  limit  of  tensiou  of  wire  under  strain. 
Co  =  limit  of  conipresftion  of  tube  at  rest. 
Eo  =  UK/dulus  of  elasticity  of  tube. 
El  =  modulus  of  elasticity  of  wire. 

Suppose  the  wire  wound  upon  the  tube  in  the  proper  manner,  and  the  stmotars  ia 
equilibrium  under  an  internal  pressure  Po,  the  inner  surface  of  the  tube  having  A  ten* 
sion  To,  and  each  layer  of  wire  a  tension  T.  At  a  point  of  radius  r  in  the  mMsof 
wire  the  existing  tension  T  is  the  combination  of  three  strains — that  of  winding,  that 
caused  by  the  internal  pressure,  and  that  caused  by  the  compressive  force  of  too  lajf* 
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era  of  wire  outside  it.    The  teDsion  of  each  layer  of  wire  being  T,  the  radial  pressure 
aimed  by  the  Iftyenontaide  the  point  of  radius  r  is  evidently  f  ^hlTl  \  x,  and,  if  we 

fMBOTO  tliflM  layers,  and  apply  in  their  place  a  radial  pressure  f  r^JUL  \  T,  the  struct- 
m  will  still  be  in  equilibrium,  the  tension  at  r  remaining  unchanged.  Now  if  we 
the  internal  pressure  Po  and  the  external  pressure  (     *--    j  T,  to  vanish,  evi- 


AsdUt  the  wire  at  r  will  assume  the  tension  at  which  it  was  wound,  and  then,  if  we  find 
thscnange  of  tension  at  r  caused  by  this  r«*nioval  of  pressunjs,  and  apply  this  change 
Id  the  tension  T,  the  result  will  be  the  required  tension  of  winding  the  radius  r. 
If  the  state  of  equilibrium  of  the  structure  is  modified  in  any  way,  let 

po  =  resulting  change  of  pressure  at  Ro» 
pi  =  resulting  change  of  pressure  ut  Ri, 
p^  =  resulting  change  of  pressure  at  r. 

Id  =  resulting  change  of  tension  of  inner  surface  of  tube. 
I'o  =  resulting  change  of  tension  of  outer  surface  of  tube. 

Ii  =  resulting  change  of  tension  of  inner  layer  of  wire, 
f,  =  resulting  change  of  tension  of  outer  layer  of  wire. 

We  then  have  the  following  equations,  given  in  Virgile's  '*  Resistance  of  Metallic 
Tvbd,"  and  easily  deduced  from  the  equations  of  equilibrium  of  a  homogeneous  elastic 
tobc* 

<*)  ''=K:(''»+':V)-^ 

(&\  't'  -t    ^' +  »**'•        „    r^-R», 

W  <  i-ti    -  .2r^       -Pi      .^^,       • 

Combining  (1)  with  (2),  and  (4)  with  (*2)  and  (3),  we  have 


(•) 


(7) 


._E,r,.«''0+;0-^"<'-;i:) 

"~    'A'  out. 


Eliminating  fo>  ^o  have 
<fl)  »i  = 


To  simplify  (8),  let  a  =  1  —  ,'" 


eB43  HAYT ^28 
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•nd  we  have 

fQ.  .  _ 3poR»(f*+R«,)~p>r« (oR«i  -f  gR'o  +  3R«o) 

also  combining  (1)  with  (5),  we  have 

2R«,  f<  —  Rt, 

(10)  i'l  =  *i  HT^Trs;  -P^  ^  ^  Rs,. 

Now,  eliminating  ti,  we  have,  after  redaction, 

/i,N  6j^,R«oR«,--p,(Ar«.fB) 

V")  ^  -  Ar«  — B 

In  other  words,  if  the  internal  and  external  pressures  andergo  variatioDs  jpo  i 
the  tension  at  the  outer  surface  of  the  wire  will  undergo  a  variation  t'l,  given  b; 

tion(ll);  hence,in(ll)putting|>.,  =  — Poand^  =  — f^^?^-  jT,  we  have 

T  r?^^  (Af*+B)-6  Po  R«o  R«i 

*'  = A^SIIB 

mod  T+t'i  equals  the  required  tension  of  winding  at  radius  r. 

TR 
^2^  -;r^(Af«+B)-2  BT-6  Po  R«o  R«i 


T+fi=ir= 


Ar«— B 


We  have  now  to  determine  the  compression  of  bore  caused  byj winding  wire 
tension  given  above. 

Suppose  the  winding  to  have  proceeded  1 1  a  radius  r.  We  wish  to  find  the  < 
of  tension  of  the  bore  caused  by  the  application  of  a  new  layer  of  wire  at  tl 
sion  tf. 

In  (7)  and  (9)  \etpo=:0  and  we  have, 

(»)  ^_-^^[*±g+»S]. 

Eliminating  h  and  reducing,  we  have 

(15)  ^^_6R..|^^j^. 

Now  in  (15)  let  jh  =  ^'^,  the  radical  pressure  caused  by  a  single  layer  of  wi] 
we  have  for  the  total  compression  of  bore  caused  by  winding  to  a  radius  Rt. 

(16)  Co=6 R»,  g  j  ^—-^^t,R^,^-j  ^^xj5^= 

Eo  /»Ri  TRt  ( Ar<+B)  —  r  (2BT-h6PoR«oR«,)^ 
6K*»E| J  j^  (Af^-B)»  ^*^ 

a  T?«  Eg    rABT+3APoR«oR«i  -  ATRarlRi 
"^•E,-  L ^AT^^TB) Jr,= 

6  R'i^°(Rq-Ri  )r^     3PoR«oR,  (R«+Ri)' 


R,-K,)r        3PoR«oR,  (R«+Ri)1 

2R,  (R«-R,)r       3PoR«oRi(R9+Ri)1 
R8j_R«o    LT-         AR«,-B        J* 


These  two  eci^nations  (12)  and  (16)  furnish  the  means  of  determining  the 
tension  of  winding  at  any  point  and  the  compression  of  bore  when  the  gun  is 
after  winding. 

We  have  next  to  determine  the  thickness  of  tube  necessary  to  fulfil  the  gii 
ditions. 
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WhflD  the  intemAl  piesBiire  Po  acts,  the  pressoro  on  the  external  sorfaoe  of  the  tnhe 

(R«— R  \ 
— g — -  f  Tf  and  we  have,  therefore,  for  the  pressure  that  will  strain  the 

tibe  to  a  tenaion  To, 

• 

Frnd  these  three  equations,  (12),  (16)  and  (17),  having  Ro,  Po»  To,  Ca»  and  T,  we  are 
Msbled  to  find  Ri,  Ra,  and  in  or  the  thickness  of  the  tube,  the  number  of  layers  of 
vin,  snd  the  tension  of  winding  each  layer. 

In  dsdueing  these  formulse,  one  doubtful  assumption  has  been  made,  the  lonei* 
Minal  tension  has  been  neglected,  or  assumed  to  be  uniformly  distributed  over  the 
vMs  cross  section  of  the  tube.  Ttiis  is  not  strictly  true,  but  it  is,  in  all  probability, 
MMsrly  true  that  its  assumption  will  have  no  material  effect  upon  results. 

lofmerat  practice  the  breech  plug  is  housed  in  a  Jacket  placed  over  an  inner  tube 
ii€CMr  to  lessen  the  size  of  the  forgings  used  and  to  obviate  the  bad  effects  of  the 
ttpisnon  of  the  bore  upon  the  first  threads  of  the  screw-box.  This  will  have  no 
Act  upon  our  results,  however,  for,  having  obtained  the  thickness  of  the  tube,  it 

Br  ke  divided  into  two  parts,  the  outer  of  sufficient  cross-section  to  take  all  longi- 
iulxtrain. 

Alnost  always  the  tube  will  be  of  the  same  material  as  the  wire— steel;  in  which 
MM  we  have  £o=Ei,  and  (12)  and  (16)  reduce  to 


V-R«i)/  R,  T         PnR'o  ^ 
,-R«o  VSi+Ri    R«r-RV' 


p      2  (RV-R«i 

this  case,  also,  we  can  find  direct  values  of  Ri  and  Rs,  for,  combining  (17)  and 
we  have,  alter  reduction. 


R9=Ro  / 


ToH-Co+Po^jj^ 


To-f-Co — Pe 

«  _  TRrf  \/TR«g-R»o  (Po-ftp)  (P<r-T(rf2T") 
'^^  "■  p^ToH-2T 

m  I  >ws,  what  must  always  be  the  case  in  a  gun  built  of  one  material, 

-o  e  u  ucpends  directly  upon  the  range  of  extension  of  the  inner  surface 
nUy  /avui  extreme  compression  to  extreme  tension,  and  can  never  exceed  the 
die  elastio  limits  of  compression  and  extension. 

vorklnff  of  the  formulaB  deduced  above  is  best  shown  by  an  example.   We  will 
the  radins  of  the  chamber  of  an  all-steel  gnn  to  be  7",  the  elastic  limit  of  the 
if  tube  and  Jacket  to  be  18  tons,  and  the  elastic  limit  of  the  wire  to  be  36  tons. 
Ii  a  oonatmetion  having  an  elastic  strength  of  27  tons. 


.T«=G«=18  tons. 

T-=       36    •« 

Ptfs       27     " 
To  obtain  Rs  and  Ri  we  have 

«  _TR,4-  VT^R^i-R^ (P(r4-T7UPo-To-f2f) _ , ,  .,, 
"'-  P(r-To-f2T  ~^*'^  • 

B,  therefore,  must  be  7.5"  thick,  and,  to  secure  a  safe  longitudinal  strength, 
'  1      6e  divided  into  two  parts,  the  inner,  or  tnbe  proper,  3.5"  thick,  and  the 

't**  Jacket,  in  which  the  plug  houscH,  4.5"  thick. 
luw  aiMitating  in  (1«)  the  value  of  i?a  found  and  the  given  values  of  T,  R©,  and 

•  ^^-■y+  yj 49  (  ~~^ 63  j,whieh  gives  the  tension  of  winding  as  follows: 

r  =  14.5"  tr  =  :ir).4  tons. 

r=15.5"  fr  =  32.6    •* 

r=16.5"  <r  =  30.3     " 

r  =  17.5"  ir  =  28.5    " 

r=18.5"  <r  =  26.9    •* 
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To  test  our  results  we  will  substitute  the  values  of  Rg  and  Ri  ia  (19); 
264.0  /522        1323 


Co  = 


264.0  /522        1323  \       ,q,         ^,         ,  . 

^^^  ^^  I  '33"      QQo  25  I  =  18  tons,  the  value  assumed. 


To  illustrate  the  different  strains  produced  by  winding  wire  at  a  constant 
decreaslDg  tension,  the  following  diagrams  are  given.  £i  the  first  the  dtuh  li 
the  constant  tension  of  winding  (just  sufficient  to  compress  the  metal  of  tl 
its  elastic  limit|  18  tons),  the  dotted  line  shows  the  state  of  strain  of  the  v 
winding,  and  the  full  line  that  under  an  internal  pressure  of  27  tons.  In  tl 
the  dasK  line  shows  the  varying  tension  of  winding,  the  dotted  line  the  i  t« 
after  winding,  and  the  full  line  the  state  of  strain  nnder  an  internal  ^&< 

tODS 

It  will  be  seen  that  in  the  first  case  the  pressure  of  27  tons  strains  the  oi 
of  wire  beyond  the  elastic  limit  of  36  tons,  while  in  the  second  case  no  p* 
wire  passes  the  limiting  tension. 


7b/iv 


Ml 

at 


faryiny  TimftmH. 


CwirtiuU  Tbnrtsn. 


'"< 


\ 


X. 


j*»        vy 


"^        j£i 


JfZf 


The  formulas  here  deduced  show  the  tension  at  which  wire  should  be  iv 
order  that  a  given  internal  pressure  may  result  in  equal  tension  throughout 
of  wire. 

It  has,  however,  been  thought  by  some  that  permanent  set  takes  place  nc 
when  the  force  acting  in  any  direction  exceeds  the  elastic  limit  of  tne  matt 
when  the  total  extension  in  any  direction  due  to  all  the  forces  acting  exoe< 
tension  at  the  elastic  limit  of  the  material. 

On  tbis  assumption,  made  by  Clavarino^  in  his  investigations  of  the  stt 
hollow  cylinders,  th<^  tension  of  winding  wire  should  be  such  that  nnder  a  | 
ternal  pressure  each  layer  of  the  wire  snail  have  not  the  same  tension,  bat 
extension. 

I  have  deduced  formulas  based  upon  this  assumption.  They  give  a  tension 
ing  greater  at  the  inner  layer  and  the  same  at  the  outer  layer  as  that  give 
formulsB  based  on  equality  of  tension,  the  difference  being  considerable  in  tl 
a  great  thickness  of  wire. 

BRBBCH  MECHANISM  OF  10-INCH  BRBECH-LOADING  RIFLB. 

The  mechanism  for  opening  and  closing  the  breech-plug  of  the  lO-incl] 
loading  ride  is  sbown  (Plates  I  and  11)  to  illustrate  one  of  the  methods  that 
to  be  adopted  for  guns  of  large  caliber. 

The  plate  a  which  is  bolted  to  the  face  of  the  breech-plug  is  eztende 
direction,  and  upon  its  outer  edge  is  a  geared  rack  in  which  a  small  pinion  i 
the  pinion  shaft  o  bearing  in  the  lugs  ot  a  bracket  d  which  is  bolted  to  the  gi 
and  is  revolved  by  a  double-acting  ratchet  winch  \o.  This  arrangement  givi 
increase  of  power,  while  it  occupies  only  a  small  space. 


NOTES  ON  SPRING-FIRING  APPA^TUS. 

The  Bureau  has  carefully  considered  the  subject  of  spring-firing  app  uratn 
new  guns,  and  has  several  designs  of  varying  form,  each  having  certain  adi 
Sketches  of  those  which  seem  to  combine  the  greatest  number  of  goed  potnlm 
herewith : 

Form  No.  1,  Plate  111,  is  the  first  apparatus  designed.  It  was  intended  t 
recess  in  the  stem  of  the  mushroom,  and  to  secure  m  place  by  matched  inl 
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EIFLE  PROJECTILES. 

IS4  Naval  Okdmahcb  Fbovino  QRorND, 

Annapolit,  ML 
Sir:  I  have  the  honor  to  aabmit  the  foIloiviDg  results  of  the  firing  trial  0I 
ogival-heoded  and  four  step-headed  3  "  steel  projectiles.       • 


A  If"  wronght-iron  plate,  8'  1"  by  3'  4",  secured  bf  four  1".5  holts,  hacked  b;  10" 
oak,  inclined  at  an  angle  of  14°  to  the  line  of  fire,  and  distant  from  the  gnn  (mcM 
of  impacts)  46  feet. 


The  Jump  of  the  carriage  and  the  velocity  of  the  various  weights  of  projNtilu 
being  first  determined,  the  several  specimens  were  fired  against  the  plate  in  the  onlH 
from  left  to  right  in  which  the;  stand  iu  ibe  herewith  inclosed  photograph  So.  i, 
ouival- headed,  weight  10  pounds,  striking  velocity  90t>  f.  s.,  striking  energy  (toUl) 
56.98  foot- tons. 

A  score  was  cut  of  the  following  dimensions : 

Length,  i".b ;  greatest  width,  1°'.5 ;  cieatest  depth,  .25".  The  score  offered  no  de- 
tail of  particular  interest,  being  that  which  experience  has  shown  to  be  expected  villi 
the  ngival  form  of  head.  Its  depth  is  ueaily  eqaal  to  the  best  performanix,  ttul 
with  No.  a.  , 

No.  'i,  Ogival-pointed  with  one  step,  weight  9.5  pounds,  striking  velocity  911 1,  i-i 
atriking  energy  54.73  foot-tons. 

The  score  was  peculiar  in  character,  showing  two  indentations,  as  may  be  SDiie'' 
stood  from  the  following  sketch  : 


Total  lenKth  of  score,  4" .5;  greatest  width,  1".5. 

Length  of  B  score,  2" .5;  greatPSt  widrh,  0".75. 

Depth  of  A  score,  0".ia5;  depth  B.  0".3. 

ItUevirlent  ftora  the  positiondoC  the  two  scores  that  the  ogival  point — at" 
aide — and  the  step  struck  at  neurlv  tbo  name  instant,  the  angle  (with  the  axis  ol 
projectile)  of  the  line  in  which  both  thene  piiints  are  found  being  that  (13°  SC)  wu. 
vronld  lead  one  to  expect  such  an  impact.     They  thus  mutually  supportad  each  otL 
against  penetration. 

No.  3.  Ogival  pointed  with  two  steps,  weight 9.5 pounds,  striking  velocity  911 1.  *.,  ■ 
striking  energy  54.73  fool-tons. 

The  score  was  precisely  similar  in  character,  and  nearly  equal  Id  all  dtmenriouf  lo  ' 
that  of  No.  2.  viz; 

Total  length  of  score,  5"]  greatest  width,  1".5. 

Length  of  B  score,  I". 75  ;  greatest  width,  0".75. 

Dppth  of  A  score,  ".125;  depth  B  score,  0"-25 

The  angle  of  the  iuipintring  points  bein^  acain  14°,  the  third  poiot  of  mpport,  it 
seems  proliable,  diminisheil  the  total  work  done  by  the  projectile. 

No.  4.  Cnp  pointed  wilh   one  step,  weight  9  ponods,  striking   velocity  916  f.  •-, 
Striking  energy  53.:iO  foot-tons. 

The  score  showed  two  distinct  hollows  in  about  the  relative  positions  of  tlie  priatt 
edge  and  step. 
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It  aeain  seems  evident  that  the  impact  of  these  two  points  was  simnltaneoas,  theii 
Angle  13.300  ^i^  measured  here)  being  nearly  snitable  to  sach  action. 

The  two  hollows  are  not  sufficiently  defined  to  furnish  acoarate  measarementa. 

The  total  length  of  the  score  is  4''.25;  the  greatest  width,  V'.b,  and  the  gmM 
depth,  O'MS. 

No.  5.  Frustum  of  cone-stepped  weight,  9.5  pounds,  striking  velooity,  911  1 1., 
striking  energy,  54.73  foot-tons. 

The  score,  of  nearly  uniform  depth,  has  the  dimensions : 

Length.  5";  greatest  width,  1".25:  depth,  O'MO. 

It  will  be  perceived  that  this  is  tne  poorest  performance,  the  best  being  that  d 
projectile  No.  2. 

It  seems  reasonable  to  believe  that  the  following  causes  may  be  assi^pied  to  this  de- 
fective performance : 


Ist.  That  while  the  portion  A  of  the  projectile  tends  to  turn  to  the  left,  the  portio^ 
B  assists  the  reaction  of  the  plate,  in  its  efforts  to  th£  right,  2d.  That  the  decrease  of  tl^  ^ 
angle  of  impact  by  10^  (the  slope  of  the  head)  assists  the  reaction  of  the  plate,  gi^^ 
ing  a  direct  bearing  along  its  woole  surface  after  very  slight  penetration. 

The  projectiles,  without  exception,  broke  up  by  the  blow  of  the  cylindrical  porti^ 
upon  the  plate,  the  head  having  glanced. 

The  heads  of  all  except  No.  2  nave  been  recovered,  and  a  photof^raph  of  the  poi 
which  impinged  will  be  forwarded  to  the  bureau  upon  its  completion. 

All  projectiles  showed  evidences  of  soft  metal,  the  edges  by  the  reaction  of  th*** 
"plutti  flowing  upward  toward  the  point  instead  of  downward. 

The  action  upon  No.  5  extends  the  whole  length  of  the  frustum. 


't 


Fragments  of  stepped  projectiles  after  firing. 
CONCLUSIONS— FIRE  AT  VERY  SMALL  ANOLBS. 

1st.  That  the  energy,  as  great  as  may  be,  should  be  concentrated  upon  one  UlM 
6<life  at  impact. 

2d.  The  edges  should  not  be  cupped,  they  losing  strength  thereby  to  retilt  1»* 
reaction  of  the  plate. 
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They  should  be  hardened. 

The  projectile  should  be  solid,  the  gain  in  left  turning  effect,  due  to  dimination 
I  of  radius  of  revolution,  being  probably  greater  than  the  disadvantage  of 
hhe  center  of  gravity  nearer  the  base, 
allowing  modification  of  the  form  of  No.  2  is  respectively  submitted  for  the 
'a  consideration : 


CyUnd 


cr 


ktion  being  attained  as  far  as  the  base  of  the  flat-points  stud  A,  the  latter 
piobably  be  of  assintance  in  enhancing  the  racking  effect,  delaying  the  tend- 
■x>  lam  over  with  its  shortened  axis  due  to  solidity. 

olate  penetration  of  platen  of  any  great  thickness  cannot  be  expected  at  the 
-  angle  nsed,  if  the  backing  be  rigid, 
t  latter  was  made  so  in  this  inNtauce  to  reproduce  the  conditions  of  practice  in 
«,  and  as  it  was  expected  that  merely  the  biting  effect  was  intended  to  be 
-->ped,  nninfluenced  by  the  greatly  modifying  conditions  brought  into  action  by 
a  plates. 
Very  respectfully, 

W.  M.  FOLGER, 

Lieut4^ant-  Commandeff 
Inspector  of  Ordnancet  in  charge  I^iaval  Experimental  Battery, 

»t.  Montgomery  Sicard,  IT.  S.  N., 

Chitf  of  Bureau  of  Ordnance. 


Naval  Ordnance  Proving  Ground, 

Annapoli8f  Md, 

:  I  have  the  honor  to  subm<t  the  following  details  of  some  preliminary  firing 
•■At  the  1-inch  Park  compouixl  plate. 

»  piece  nsed  was  the  Hotclikins  revolver  cannon  of  37™™. 

I  projectiles  used  were  the  standard  Hotchkiss  armor-piercing  shell,  and  sharp 
•^Innt  tri-fac*^  projectiles  manufactured  at  this  station.  The  latter  were  tem- 
i,  following  the  method  empl«>yed  with  the  steel  bullets  of  the  higu-power  musket, 
le  velocity  of  the  projectiles  was  that  fixed  as  standanl  in  the  French  service 
■  to  411™),  and  in  reachiug  thJM  point  I  pUrposely  be^an  with  alow  velocity,  750 
an  (placing  two  1'  low  (Chicago)  steel  plates  behind  the  velocity  screens)  I 
led  to  aMcertaiu  if  practicable  at  what  point  the  Hotchkiss  pr«»jectile  could  resist 
king.  It  broke  at  all  velocities  with  penetrations  varying  from  0''.75  to  V',^. 
\  »  matter  of  lomparison  in  effectiveness  illustrateil  in  th  s  preliminary  velocity 
iCy  a  blunt  tri-face<l  projectile  was  used  five  times  at  all  velocities  employed,  fur- 
ing  penetration  varying  from  V  to  \",lb.  It  is  still  serviceable,  having  been  re- 
led  for  further  UHe,  and  Ih  unchanged  in  diauieter.  Its  length  has  decreased 
rS.     The  wedge  edges  are  unchanged 

le  plates  used  were  the  l>inch  oil-tempered  and  1-inch  water-tempered,  backed  by 
ak.     Photograph  A. 

le  roand  with  each  projectile  was  first  fired  against  the  oil  tempered  plate,  asfol- 
\ : 
'itckki»9  standard. — Penetrated  t'M8  (point  getting  through  into  backing)  and 

»  op. 
«.rp  Iri-faced. — Penetrated  i".^  and  rebounded  unchanged  in  dimensions. 
'««<  tri-factd.* — Penetrated  ^^5  and  rebounded  unchanged  in  dimensions.     Radial 
k  through  hard  facing  extending  V^i"  to  right  and  above  to  bolt  hole.    Three 
ks  fVom  lefi  of  impact  to  e<lge  of  plate. 

'Previously  used  against  cast-steel  cariiage  brackets. 
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0  rnonda  (one  eacb  projertil<>)  irpre  fired  ag.tinitt  tbia  plale  Ix'fore  it  wax  di»- 

1  thaC,  tliroiiKli  an  error  at  the  WashiuKton  Navy -yard,  the  bevel  for  tbe  bolt 
l«d  brien  placed  upon  the  ao/t  side  iif  the  plate.  The  liitter  was  therefore  re- 
in ili<^a^  roiniilh. 

f    -    ■  -     .    li^icking,  projectile  II uchaoged. 

t  Iri  -    .1^  lii^jkiiiR,  iiiirlianned. 

Elate  waa  then  iii  pnnr  Rondilloii,  uM  the  vrork  hail  been  doue  in  the  most  un- 
ie  :ii;iiiLicr  to  llii*  linrd  faci-. 
tck  nxtentled  tbrmiKh  the  tlirco  iiupacta  arrons  ita  entire  surface. 
H  tnrned  about,  aDd  three  otiier  projectiles  fired  agaiust  it,  with  the  following 


.  __  •link  of  the  aut'i  si^el  bnck,  3^  inches  in  diumetcr,  w^h  ulmost  torn  off. 
■d  of  tbe  pri>it'r> ilt.>  Wilis,  as  it  were,  driven  Into  the  relatively  soner  cylinder 
Ithri'Dkiugthr  latter. 

t  tri-faerd.—Tlift  eltVctH  were  nearly  identical  with  those  nf  (he  last  round,  the 
Ibii  com  lu-iii);  Hiiiiiewbat  larger.     Katliat  cracks  in  hard  surface  extend  from 
p»att«  lioiiKiii  eilgi'  of  the  plate, 
ftppwrance  of  the  plate  at  the  rear  is  shoivn  in  Fhntograpli  B. 
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The  distortiOD  of  the  two  tempered  projeotilea  is  ihowD  Id  Photogrmph  C. 


The  third  pmjectile  is  the  blunt  tri-faceil,  wbieh  hka  withstood  the  efleeta  of  Iva 
roonda,  iiot«l  al)ove, 

Then«ultaof  Lbese  eiperimenta  were  no  atrlkiDK  that  I  decided  to  niap«Bd  th» 
work  fur  the  present,  >nd  requent  a  turthur  treatment  of  the  TemaloiDg  two  p1>t«. 

It  is  a  matter  of  cciniiderable  doubt  a>  to  wbicb  plate  behaved  the  better.  Oppoald 
to  the  Hotchkies  prajiwtlle,  the  water  tomperKd  is  greatly  aaperior.  To  the  ated- 
wedge  heads  il  ia  inferior,  thaiigb  were  the  HhrllR  charged  It  la  behoved  that  with  the 
greater  penetratioa  ioio  tb"  uil  plate  the  effects  might  have  been  more  diiutrona  to 
«  target.     The  cracking  woe  Ipm  with  tbe  oil  [ilate. 

It  in  probable  (BiDce  the  heat  prescribed  was  for  water  tempering)  that  th«  oil  plat* 
wan  not  Hufflcientlf  heated  to  furniab  even  a,  minlerate  hard  nets  of  Barrace. 

It  la  tberefore  recomiiieiirled  that  the  1".5  aurl  .5"  plates  be  retarneil  to  the  Waab- 
inctoa  Kavy-Yard,  the  foriner  to  be  heated  to  a  oAerrj/  red,  and  dipped  In  oil  at  60'>,  er 
at  temperature  of  air,  tbe  latter  (siQce  it  is  intended  for  eiperimoota  at  aonte  aagloi} 
to  be  ivater  tampered  after  the  metbml  previoiiHl.T  anthorlzed. 

It  ia  believed  that  the  best  shield  plate  will  eventnallj  be  found  to  be  a  wat«r-taM- 
pered  compound,  but  it  seema  to  be  probable,  from  these  experiment*,  that  of  th» 
platea  tried  tbe  back  metal  was  too  higk. 
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I  plAoe  TaluAble  information  at  our  disposition  to  order  one  more  l-inoh 
•third  hard,  two-thirds  soft,  and  of  same  area  as  last  order)  of  Messrs.  Park, 
.,  stipnlating  that  the  hacking  metal  shoald  be  snch  as  will  take  no  temper, 
t  moaerately  affeoted  as  to  hardening  upon  being  dipped  in  water, 
>eotfolly,  Sic.f 

W.  M.  FOLGER, 
Lieutenant-Commander  a#4  Ineptotor  of  Ordnoiios. 

OMTQOMSRT  8ICARD,  U.  S.  N., 

Chitf  of  Bureau  of  Ordnance, 


Naval  Ordnance  Proying  Ground, 

Annapolie,  Md. 

compliance  with  yonr  instructions  I  have  the  honor  to  forward  the  follow- 
lion  of  the  merits  of  various  forms  of  head  for  armor-pieroing  projeotilea 
ted  with  at  this  station,  together  with  the  conclusions  reached  by  the 
Dg  trials.  Details  of  these  fast,  wii  h  the  necessary  sketches  and  photo- 
ITC  been  forwarded  to  the  Bureau,  at  the  dates  of  the  occurrence  of  the 
icb  have  extended  over  a  period  of  about  one  year. 

M  used  in  the  majority  of  cases  was  the  high-power  musket,  and  latterly, 
limited  way,  the  Hotcbkiss  revolver  cannon  of  37""»*. 
rets  were  of  various  plates,  ranging  in  thickness  from  <X'.5  to  1" .5,  backed 
iked,  of  ordinary  wrought  iron,  of  steel,  representiug  specimens  of  the  sides, 
1  shields  of  the  unarmored  cruisers,  and,  lastly,  specimen  compound  steel 
the  manufacture  of  Messrs.  Park,  Brother  &  Co.,  of  Pittsburgh,  Pa. 

THE  PROJECTILES.^ 

rst        of  head  were  tried  as  follows : 
or  low  aogle  impacts : 
m^mt.  of  two  calibers  radius. 

» tri-faoed. 
-«•  tri-f)soed. 
b  angle  impacts : 
lawiieated  ogival  flat- pointed. 
[^neated  ogival  cupped. 
flinders,  stepped. 
Cylindrical,  flat. 
Mindrical,  cupped. 
log  now  the  several  types  in  succession. 

Class  A. 

Offival  No.  1. 

d  in  yonr  instructions,  the  governing  idea  of  the  experiments  was,  that 

"mpid  development  of  the  gun  and  armored  target  in  recent  jrears,  the  pro- 

1  oeen  neglected,  the  univi'rsal  experience  being  that  there  is  a  loss  of  use- 

r  from  breaking  up  or  distortion. 

ppeared  that  toe  ogival  was  the  development  of  a  punching  tool  to  be  need 

iatirely  soft  material,  and  that  with  the  advent  of  hard  or  tough  armor  it 

I  to  be  weak  at  the  point,  and  of  limited  wedge  power.    The  six-inch  caliber 

I  in  giving  dimensions.     It  will  be  observed  that  the  ogival  possesses  the 

features: 

king  anffle,  that  inclosed  between  the  axis  and  the  tangent  to  the  curved 

)  tbepomt,  and  below  which  it  will  not  6ito,  properly  speaking,  is  41^'. 

. — ^Tne  cross-sectional  area,  at  any  distance  A  C  t  from  the  point,  is  8.66 

shea.    At  a  distance  A  B  it  is  3.40  square  inches. 

tsses  in  its  protile  no  feature  which  will  induce  rupture  (in  a  target  plate) 

ne  point  than  another. 

Sharp  tri'faced  Ko.  2. 

g  angle  at  three  points,  39^. 

'emaining  three  points  there  is  a  wedge  of  variable  angle,  dependent  npon 

of  impact. 

*Manafactiirtd  at  this  station.  t  Vide  sketch. 
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The  cross-sectional  area  at  distance  A  C  is  12.6  square  inches ;  at  A  B  5.12  tqiun 
inches. 

Excess  of  strength  over  ogival  at  the  distance  A  C,  3.94  sqnare  inches ;  at  i  B, 
2.32  square  inches. 

Blunt  tri-faced  No,  3. 

Similar  in  method  to  No.  2.  Limiting  angle,  5(P.  Cross-sectional  area  at  i  C| 
14.12  square  inches;  at  A  B,  8.66  square  inches. 

Excess  in  strength  over  ogival  at  the  distance  A  C,  5.46  square  inches ;  at  A  B, 
5.26  sqnare  inches. 

Excess  in  strength  over  sharp  tri-faced  at  A  C,  1.55  square  inches ;  at  A  B,  2.94 
square  inches. 

The  object  of  the  three  faces  of  the  last  two-named  classes  is  at  once  apparent,  they 
furnishing  for  the  modern  hard-faced  armor  a  triangular  wedge  to  induce  cracking— 
perhaps  the  sole  defect  of  such  armor. 

The  sharper  point  is  considered  as  better  adapted  for  general  naval  [inrpoaes. 

The  blunt  point,  with  its  greater  strength,  is  round  more  effective  against  compoand 
plates  for  normal  or  low-angle  impacts,  and  might  be  best  applicable  to  those  cases 
where  the  choice  of  position  is  at  the  disposition  of  the  commander,  as  in  the  bombard- 
ment of  an  armored  fortification. 

The  angles  of  effectiveness  are  illustrated  in  the  following  diagram : 


It  is  evident  that  a  further  advantage  lies  with  the  tri-faced  systems,  reinembeiiiig 
that  with  equal  velocities  at  impact  tlHi  penetration  of  these  is  invariably  greater 
than  of  the  ogival,  in  that,  with  equal  ])cnetration,  there  will  remain  lees  work  to 
break  through  for  the  tri-faced  type,  it  having  less  metal  before  it  than  its  rival,  doe 
to  the  greater  volume  of  the  head.     There  in  thus  a  gain  in  two  directions. 

As  you  are  aware,  these  theoretical  considerations  have  been  abundantly  yerifted 
by  the  firing  trials. 

Class  B. 
Forms  suitable  for  acute  angles  of  impact. 

Truncated  ogival  flat  No.  4. 

Is  serviceable  up  to  25^,  its  limiting  angle  with  the  dimensions  used. 
The  curved  shoulder  behind  the  edge  has  a  very  decided  action  in  assisting  tlie 
projectile  to  "score  out." 

Truncated  ogival  cupped  No.  5. 

This  projectile  proved  less  effective  than  the  flat  point  of  the  same  body  profile^ 
development  of  heat  at  impact  (the  high- power  bullet  striking  with  an  eneigj 
about  1.5  foot-tons),  being  sufficient  to  draw  the  temper  of  the  relatively  thin  edge, 
then  broke  down,  destroying  the  biting  quality. 
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Stepped  ayUnder  Na.  B: 

Was  (leaigned  to  Tuniiah  me&ua  for  avoiding  tbo  overturnlDg  action  aainii£«d  to  ( 
tain  with  a  true  oyliiidec.  It  was  fouail  to  be  weak  ia  oroas-section  of  st«p,  theli 
breaking  off  at  impacta  between  30°  and  40°  and  if  inoreased  in  strength  to  b«  din 
vaitlage-xis  tn  praneutiiig  another  pointof  bearing  at  (Hbortly  after)  impact.  At  mi 
angluB  (below  35°)  there  is  found  to  be  alight  probability  of  capsizing  with  "bi) 
power"  energy,  and  further  with  the  usual  length  given  the  true  cylinder. 

CgUndrieal  flat  Xo.  7. 


Presenta  tho  defect  as  to 
noted  above. 

In  compliance  with  yonr 
tess  using  laric-r  cultliers  n 
Bespeclfully,  &c., 


Cupped  eglinder  No.  8, 
Lwing  the  edge  temper  of  No.  5  onpped  tmnOAtedp^l 


W.  M.  FOLOEB, 
XieHffHdnt-Cammattder,  ttiiptctor  of  Ordna»ee, 

in  ekarge  Saral  Orditanoa  Provtng  Ontmi 


ipeiimtDtt'with  hlsh-pown  m 
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Naval  Ordnancb  Proving  Ground, 
i  Annapolis,  Md, 

ilB:  With  the  idea  of  iitiliziug  the  volume  of  the  bore  of  a  small-arm  in  the  cou- 
nptioD  of  theoharse  to  l>etteT  advantage  than  obtains  in  the  service  conditions  of  70 
iiasofflne-grained  powder,  with  405  grains  of  projectile,  the  following  preliminary 

Krimeuts  have  b«*en  made  at  this  station  : 
le  chamber  of  the  Remington  rifle,  caliber  .50,  the  system  now  withdrawn  from 
)  oaral  servic*',  was  lengthened  to  a  volume  which  would  contain  a  charge  of  about 
mnui  (185  grains)  of  powder. 

mrtridges  to  flll  this  length  were  constructed  by  adding  a  paper  cylinder  of  suita- 
Jengtb  to  the  uonual  shell,  the  bullet  being  simply  placed  on  the  powder,  which 
nearly  filled  the  cose  of  brass  and  pa])er. 

be  velocity  and  recoil  of  the  (old)  service  cartridge  of  70  grains  of  powder  and  450 
(JmI  being  previously  determined  (10  rounds)  to  be  1,250  f.  s.  and  3'M),  various 
'^esof  the  following  powders  were  used,  gradually  increasing  the  we  ghtof  the 
Ace  to  note  the  progressive  eflect  on  velocity  and  recoil,  viz  : 
»•  1,  nph.  hex.  (1790-12!))  broken  up  and  sieved  through  0",^  and  on  0'M5. 
»•  2,  sph.  hex.  sieve<l  thniugh  O'Mo  and  on  0'^06. 
^.3,  sph.  hex.  sieved  through  0''.06  and  on  0''.05. 

•  4,  Hazanl  cannon,  old  sani])le  in  store. 
>•  5.  Schnghticoke  mills  cannon,  old  sample  in  store. 
^ .  6,  Dn  Pont  musket,  and 
^.  7,  Hazanl  musket  (sporting  electric  No.  3),  12  grams  (185 grains),  of  Nos.  1,  2^ 

gave  ]»ractically  the  same  resultH,  about  1,400  f.  s.  and  4^'  recoil. 
*.  6  gave  1,550  f.'  s.  and  4".2  n*coiI ;  No.  7  gave  1,600  f.  s.  and  4". 2  recoil. 
^e  n*coil  in  the  laHt- mentioned  trlalH  being  excessive,  an  endeavor  was  then  made 
c^ustnicr  a  pntgreHsive  charge.  It  also  seemed  apparent  from  the  action  of  the 
«  that  the  ulnst  of  the  primer  had  a  tendency  to,  in  part,  pulverize  the  charge 
>Te  combustion  and  produce,  as  it  were,  a  sort  of  <letonating  effect,  instead,  as  was 
ivd,  a  pnigressively  increasing  eonibuHtion. 

^rtridges  were  tlieref(»re  nnide  up  of  Nos.  4  and  5  at  the  rear,  and  Nos.  6  and  7 
be  front,  in  varying  quant iti<*H  of  each,  with  a  diaphragm  of  tissue  paper  between 
Kranalationsto  ])revent  their  int-ermixture.  A  gain  in  ballistic  effect  was  at  once 
t^rent,  the  velocity  riMiug  with  the  decrease  of  coarse  grain  and  increase  of  fine 

n  until  the  ratio   ^  ««„r, ,;,"  (Hazard's)  in  grams  was  reached,  recording  a  veloc- 

:if  l,«30  f.  s.  with  :V'.i)  recoil. 

lie  supply  of  Hazard  ritle  being  exhauHt(>d,  there  having  been  originally  on  hand 

a  small  canister  for  s}>orting  purposes,  I  retiueHted  McHsrs.  Du  Pont  to  send  me  a 
II  sample,  giving  them  eharacteristies.     Mr.  Eugene  Du  Pcmt  promptly  sent  me 

denired  granulation,  with  which  the  experiments  were  continued,  obtaining 
lly  a  velocity  of  l.hwo  f  s.  with  a'.'J  recoil. 

*veral  Hhot-s  were  tired  for  accuracy  at  100  yards  in  com]>arison  with  the  normal 
iiilN*r,  giving  resultH  iit  least  50  ))ercent.  more  favorable  with  the  high-power  gun. 
be  Iron  target  against  which  the  velocity  rec.ordH  were  made  furniMhes  striking 
lence  of  the  energy  of  impact  in  these  <^xperinients,  the  indents  ma<le  by  the  leaden 
ectiles  being  frequently  (l".25  in  depth. 

Iiere  is  necesHarily  an  eHcape  of  gas  at  the  rear,  the  brass  shell  no  hmger  being  a 
'ect  gas  check  with  50  per  cent.  (»f  the  (>harge  )>hM'ed  in  advance  of  its  front  edge, 
ch  cauHes  a  lack  of  uniformity  in  the  results.  For  this  reason  the  piece  has  been 
I  wiih  a  lanyard,  the  operator  taking  siielter.  It  is  evident  there  would  be  a  large 
I  in  power  with  a}iroperly  constructed  gas-checking  shell. 

tie  Bureau  will  doubtless  remark  the  slight  recoil  observed.  Whilst  the  method 
i^onling  this  featiin*  leavt^s  something  to  desire — the  gun  recoiling  freely  on  the 
8]id«>—l  think  the  sh<K'k  will  not  be  found  to  be  too  great  when  the  charge  (lues- 

can  1>e  definitely  settled  in  a  )>ro]M'riy  coustructcil  }>ieee.  I  believe  that  whilst 
energy  of  n*coil  will  doubtless  remain,  that  due  to  the  high  velo<*ity  of  ])n>jectile. 
method  of  its  a]>plication  to  the  shoulder  will  be  gn>atly  modified;  that  it  will 
ake  of  the  nature  of  a  shove,  rather  than  a  blow,  as  at  )>resent,  and  x>erhai)S  be 
I  less  of  a  slii»ck  to  the  nervous  system  than  at  pres«'nt. 

incloiie  herewith  two  sketches  by  Knsign  McLean  of  a  cartridge  (.45  caliber)  con- 
ing^MW  grains  of  powder  charge. 
prefer  that  of  larger  diameter,  as  being  likely  to  produce  better  results,  but  hesi- 

torsGominend  it,  aH  its  manufacture  will  necessitate  the  greater  outlay  in  the 
infactare  of  the  piece  and  cartridge  shell. 

be  Remington  system  seems  best  adapted  for  the  long  shell  from  the  position  of 
liammi^  in  insertion,  expense  only  considered,  though  otherwise  one  of  the  bolt 
ems  wonid  be  preferable.  The  power  and  throw  of  the  Kemington  extractor  may 
ve  insafflcient;  the  former  (power)  may  possibly  be  increased  sufficiently  by  aag- 
iting  the  length  of  the  breech-block  thumb-piece. 
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The  model  sketch  selected  by  the  Biirean  will  serve  for  making  the  ''blaok'^ 
(dimeDsions  being  given)  by  which  the  Remingtons  or  Springfield  can  bore  the  cbto* 
ber. 

The  wei$rht,  10  to  11  pounds,  is  respectfully  suggested  for  the  experimental  gas, 
should  the  Bureau  decide  to  have  one  built.  An  increase  of  C.3  in  total  diameterof 
breech  (.45  caliber)  for  a  length  of  4"  would  seem  to  furnish  sufficient  strength. 

The  breech-block  (or  bolt)  and  supports  of  whichever  systems  selected  by  the  Bo- 
reau  shoald  be  slightly  strengthened. 
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Sir:  Since  my  report  of  Angust  28,  No.  24,  a  large  number  of  rounds  has  been  fired 
from  the  .50  calil>er  Remington  musket  with  an  enlarged  chamber,  usin^  a  <        m 
of  185  grains  of  powder  of  special  granulation,  reproducing  the  high  velocity  v«-iv 
f.  s.)  previously  recorded. 

The  cup  gas  check,  containing  the  primer  (the  head  of  a  standard  cartridge  shell) 
snggested  by  the  Bureau,  was  used,  and  checked  the  gas  fairly  well. 

On  account  of  the  probable  weakening  of  the  breech  and  of  the  barrel  it  haa  not 
been  considered  safe  to  fire  the  piece  from  the  shoulder,  although  the  diatreea  from 
the  recoil — which  last,  as  before  state<l,  U  doubtlcMs  that  consequent  upon  or  rather 
accompanying  the  increased  velocity — would  probal>ly  not  have  been  too  great,  owi 
to  the  method  in  burning  of  the  charge,  and  the  fact  that  the  weight  of  tae  proJect««« 
remained  constant. 

Firing  from  the  shoulder  was  further  attended  with  a  certain  risk,  the  cartridfi 
hea«1  not  invariably  checking  giis. 

There  was  experienced  a  difficulty  in  obraining  uniformity  in  resnlts,  owing  to  Um 
fact  that  the  staudard  .50  caliber  projectile  has  no  patch,  and  that  the  amount  of  labri- 
oant  upcm  its  surface  varies,  and  thus  its  diameter  prodaclng  a  lack  of  uniformi^  In 
the  dentity  of  charge,  the  projectile  not  reaching  the  point  at  the  forward  alope  wil^ 
out  varying  friction. 
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To  eliminate  this  difflcalty  (aa  well  as  in  connection  with  experiments  with  another 

form  of  ballet),  patched  projectileH  were  used,  which,  besides  ni(Klifyiii|;  to  a  certain 

oztmt  the  difficulty  in  (pestion,  illustrated  the  well-known  advanrages  in  patching. 

The  following  conolusions  ma^  be  deduced  from  the  entire  series  ofexperiments  on 

tlie  tubject : 

It  doea  not  seem  probable  that  there  would  be  any  benefit,  or  further  develo])ment 
in  the  principles  which  govern  the  action  of  such  a  piece,  in  making  a  special  barrel 
in  irhich  the  same  system  of  breech  gas-checking  is  employeii.    Then'  is  a  doubt 
•boot  its  effective  performance  as  a  gas  check  which  would  im])ly  a  risk  in  use  at  the 
■hoalder,  a  feature  which  should  bo  tested  in  the  experimental  gun.    The  section  of 
the  chamber  projwsed  being  probably  greater  than  that  of  any  cartridge  in  use  in 
this  country,  special  t<K>ls  would  be  needed  for  the  manufacture  (stamping  or  '*  spin- 
ning*') of  the  gas  checks,  as  it  is  not  ]>robable  that  steel  or  iron  turned  to  size  in  so 
■mall  a  circnniference  would  ])n>ve  effective. 

The  difference  in  cost,  therefore,  between  this  method  and  that  proposed  of  making 
lon^r  sheila  at  once,  would  probably  prove  too  great,  in  view  of  the  disadvantages  of 
the  first  mentioned,  already  well  establiHhed. 

The  powder  question  in  a  high-power  small-arm  needs  considerable  exnerimental 
development,  and  this  can  only  be  satisfactorily  accomplished  with  conditions  where 
the  cleusit}'  of  charge  is  under  ctmtrol,  as  is  the  ease  where  a  shell  is  used  in  which 
the  l>ullet  may  be  crimped  at  any  desired  point.  I  have  little  doubt  that  a  powder 
®*n  lie  developed  hrn*  which,  in  the  increased  quantity  demanded,  will  burn  within 
the  Isarrel  an«i  pnMluce  the  effects  desired. 

I  Venture  tosiiggettt,  for  the  Bureau's  consideration,  the  desirability  of  using  patched 
fillets  in  this  piece,  which,  acting  as  does  the  forced  band  in  heavy  onlnanco,  enables 
♦5*^  entire  energy  of  the  charge  to  be  utilized  in  a  proper  uiMuner,  which  clearly  is  not 
^'^^  ease  in  the  present  .4r>  caliber  standard  bullet. 

It  also  aeenis  ]»robab1e  that  the  heating  effect,  so  frequently  reported  in  service, 
^'^d  due  in  large  measure  to  a  portion  of  the  solid  products  of  combustion  aggregating 
^^^f  the  muzzle  (when*,  being  more  rapitlly  cooled,  there  is  a  greater  deposit),  and 
?V*'tlif.r,  the  "leading"  of  the  barrel,  would  be  advantageously  modified  bv  the  use  of 
1^^  »»n|ierticially  lubricated  patch.  Its  advantages  in  accuracy  are  clearly  apparent 
**^tB  employment  in  nearly  all  target  and  sporting  ritles. 

^^t  also  aeema evident  that  the  present  method  of  riding  sMiall-arms  can,  in  imitation 

^    t  hat  found  to  be  b<»st  for  ^reat  guns,  Xm  profitably  change<l  to  the  poly-grooved 

^^t^m,  the  rotating  force  being  thus  applied  at  a  greater  number  of  points,  with  a 

^'^^^tteqnent  diminution  in  local  strains  and  distortion  of  the  cylindrical  portion  of  the 

■^*"jMectile,  and,  perhaps,  also  of  ri'coil. 

^  he  piece  proposed,  therefore,  will  be — 

*  •  The  chamber  apace,  the  dimensions  of  the  barrel  at  the  breech,  and  the  weight 
^ "^  he  piece,  those  reconimen<led  in  my  letter  of  August  2^. 
"^^   The  bore  to  br  provided  with  a  projectile  slo{>e,  as  in  the  case  of  large  guna, 
^J^,  like  them,  polv-gnM)ved. 
.*^.  The  barrel  to  \ie  increas<*d  as  much  as  possible  in  thickness — within  the  limits 

^nal  weight — in  order  to  eliminate,  as  far  as  possible,  (barrel)  vibrations. 
2*-  The  bullet  to  be  patched. 


^^^^i^  tie  selection  of  the  breech-dosing  system  most  suitable  cannot  well  be  decided 
^J^^i^n  without  consultation  with  the  manufacturer,  who  may  (in  case  the  Bureau 
^^^^uld  approve)  Iw  charged  with  the  fabrication  of  the  experimental  cartridge  shell. 
^  %  extract  from  the  American  Field,  newspaper,  the  weights  of  piece,  charge,  anil 
fl^^^Jectile  used  in  late  English  sporting  target  trials — the  results  of  which  wen>  )Mib- 
.^^^mI  since  my  last  letter  on  this  subject — which  well  illustrate  the  direction  ol'de- 
^lopment  abroad. 

Table— {Double  rifles. ) 
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Sir;  During  the  past  month,  as  other  work  haa  permitted,  the  following  txfm- 
menta  have  been  made  with  Btuel  proJeotilSB  in  the  M  catiber,  hi^h-power  nfle. 

The  objecla  of  the  ezperiiuents  vure,  priuoipally,  featarea  which  have  been  dj«- 
^oaaed  wltb  joarself  from  time  to  time,  or  relened  to  in  variona  letletm  ttota  tU> 
station. 

Th^T  wer^ 

1.  The  employment  of  steol  for  mnaket-ca 

'i.  The  experimental  determination  of  an  ■ 
diTvct  and  iuolined  fire. 

3.  The  determination,  within  the  limits  of  our  facilities,  of  the  treatment. 

4.  The  firing  teat  of  the  impenetrability  of  both  tempered  and  DDtempend  llii«> 
compound  ateel  plates  on  the  nianiifaotnre  of  Messrs.  Park,  Brother  A  Co.,  of  Pitt^^ 
burgh.  Pa.,  recently  described  to  the  Bureau  in  my  No.  21. 

The  projact.ilea,  of  (crnrib1i!)tool  steel,  were  turned  to  aise,  and  in  the  first  iDit»ne>^ 
given  a  weight  of  450  K'aiuB  and  tempered,  as  will  hereafl;er  lio  deacribed.  A  bta^^ 
of  threail  waa  wound  about  tlie  cylinder  over  the  center  of  gravity,  to  impart  vAtr — 
tion.    (FidaPhotographA.) 


These  projectiles  without  except  on  tumbled  and  broke  up  against  an  Iron  pUta^ 
being  of  too  grent  l«ngtk  for  the  piti.1i  of  the  riHmg  A  second  attempt  waa  Dwd* 
with  a  aborler  projectile,  provided  with  a  leaden  band  at  the  base.  It  proved  al«» 
too  long,  and  it  was  further  Hurmiaed,  from  the  character  of  the  impact,  tliRt  theoan- 
ter  nf  gravity  waa  too  lar  to  the  rear. 

A  third  trial  was  made,  with  a  brass  cup  pressed  over  a  suitable  acora  at  thfltw 
(jogged  to  prevent  rotailiin  almuC  the  c.rliuiler)  and  turned  down  to  a  profile  aimili 
tu  that  of  experimental  band  No.  I,  allowing  a /orein^  over  bands  of  0"  .OOTC. 

The  atep  was  alightly  deeper  at  the  forwaril  end,  which,  with  the  preaanre  of  fiiii 
and  that  upon  the  baac,  held  the  cuj)  on  satisfactorily.     ( Fid«  Photograph  B. ) 
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projectiles,  Cla«a  A  was  the  aimple  o);iTBl,  atnick  with  a  radius  of  two 


B,  tri-fkced,  of  the  profile  receutly  recuuiDiuadBd  io  a  6-iDch  a 

»,  ft  moditied  ellipBe. 

^similarly  tri-faced,  but  of  blunter  point  aiidof  pure  elliptical  profile.    This 

aHnn  was  Mlopted  as  possibly  produciag,  with  its  abrupt  shoulder,  a  greater 

it  iu  the  hnrdened  steel  plate. 
~i,  a  siDiple  Bijiiare-heiidHcl  uylinder. 

S,  •  stepped  cyliuder,  the  Hat  point  being  of  a  diameter  one-third  that  of  the 
*  Mid  ODe-teDth  inch  in  heij^hr. 


ir-pieroing 


ets,  placed  at  95  feet  distance  from  the  muzzle  of  the  piece,  were — 
Hiunght-iron  plato  1  inch  in  tbickuesa. 

I  nutempered  compound  hanl  and  soft  steel  plate  one-half  inch  thick,  12  bj 
M. 

tempered  compound  plale  similar  in  size  and  qnality  to  No.  2.' 
lla:  Detail  of  firing  trlitl.  Tbe  »'roii)xht-iron  plates  were  penetrated  nearly 
well  by  classes  A,  B,  and  C,  tlie  slij-ht  ditfereuce  in  each  case  bving,  how- 
*orof  the  tri- faced  speciruenn.  A  single  eicception  iu  upwards  of  3U  roundi 
■»  uomber 'io  upon  hnnleiied  steel.  (Vide  Pliotograph  C.) 
Nat  Mconl  in  wroiight-inm  is  that  »t  No.  a,  Ulass  B  (at  its  second  trial),  beiag 
bation  tbe  entire  length  of  the  projectile,  with  tbe  most  developed  rupture  M 
r.    (  rtdi  Photograph  D  and  !>'. ) 


.nlikrdeneil  steel  ]>lale  was  pierced  equally  well  by  the  three  clafwes. 
tardniieil  plale  is  jirauticiilly  iniixoietrnl'do,  HUHtainlaf!  no  damage  whatever 
igle  Impact,  in  a  c1i>ar  itjincf,  of  either  class. 

;T«kt*-stiiHnet  ration  anil  biilg'Un  the  hardened  plate  were  furoished  by  Xo.26, 
,    (ri(lcPh»ri>giuphC.) 

plktr  ■HNwes.'ws  an  ■■xtmniuly  valuable  feature  or  quality,  recognized  iu  the 
eUl  lea  cant  ingH.  of  liieatizing  the  impact  etfecl,  (here  heing  no  cracks  apparent 
Uvge  numlHT  -if  sliDt*  had  been  firod  in  close  proximity  (of  impact)  to  each 
A  Slagle  CAW  in  iioli'd  in  llie  firing  record.  It.  is  possible  that  re[ieated  blowi 
•nwll  area  may  J;ir  ofT  a  portion  of  the  hard  face,  but  this  is  extremely  im- 
•  in  service  w<irk. 

ojeolilo  broke  up  npnn  direct  impact  with  iron  or  unhartlened  steel.  All  pro- 
Moke  np  At  dlrei:t  impact  with  hanlened  steel. 

»  incline'l  iron  plsti'  the  specimens  of  Clniw  D  (plain  cylinder)  remained  no- 
wbilst  of  thuoe  of  Class  K  at  least  one  broke  (being  siibsequentiv  picked  np, 
ol»grapb  E).  and  co,inidering  the  similarity  of  the  impact  in  tbci  two  cwea— 
wpb  P— it  is  probable  the  other  was  also  broken. 

r  after  a  limited  namber  of  ra undo.    Bath 


I 


1 


\ 


<»• 


!fiiifiiiifi!ii!iii|  "pnw' 


nil  mull  I  11    kAi 
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olmen  of  E  picked  tip  evidently  broke  b;  tbe  force  ot  tbe  strains  between 
■■  and  the  cylinder,  the  i ml i cations  of  the  initinl  impact  being  distincll;  ftp- 
npoa  tbe  nnbroken  side  of  the  cylinder.  lu  spite  of  tbe  rnptare.  the  greater 
ItntbeplMe  was  elTecled  bv  class  E  stepped.  There  was  noMifference  be- 
tba  Impacts  Noh.21  and  23. 

(t»  ronnd,  not  recorded,  was  firpd  at  hardened  steel.     The  projectile  i.rboxi>- 
1)  was  given  a  hemiitiiherical  heail,  was  tempirod  as  hard  as  possible,  and  left 


1.  n 
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Projectiles  niimbiTed  t29  ai 

featiirea  (Phutogrui)U  F),  io  that  the  "  low"  cyliuilet 

tttebnnli  neA  point- 
As  will  be  remarked,  several  projectiles  were  used  twice,  their  dimeDsiona,a(Urtkt 

&nt  round,  being  quite  uualteKd 


>  SSPOBT  OF  THE  SECSETABT  OP  THE  NAVY. 


■■rcd  tbkt  the  cup  hand  nbove  rlpHcrtbed  in  a  perfectly  fensible  method  or 
BiWtotLou  to  a  Bteel  projectilo  of  muKkct  calilier.  nnil.  this  beinjc  eatablUheil, 
MH  tlM  Inonmaed  power  nnil  (leBlriictiveneiw  whiih  may  be  otilized  in  high- 
mUm  Ifillia  of  mnsket  calilKT  nnd  hiuh-pnner  muHkets,  tit  applied  id  dbd 
HiH  uielded  batteries  or  uDamioreil  veNseln,  will  h»  appreciated  by  the 
Mwot  rnrther  oomiiieut, 

Mdli  Mnmeratfit  bcinK  taken  an  a  basiR,  it  seeni"  prnliable  that  with  tho 
iWFM«ikat  recently  Hiilimitteil  to  the  Biirenii,  a  inii>:zla  velocity  '>f  3,200  f.  a. 
IWiBd  with  a  solid  nteel  projeclile  ^.5  t<i  4  calibcn  in  length,  which  shonld 
IhtlmlioD  Id  wrniifrht  iron  of  1".5. 

(NraMmprobablti  that  the  nharp  pointed  tri-faced  projectile  of  the  modiflad 
yciiUa,  *Dd  tbe  blunt  tri-faceil  of  pure  elliprical  heail,  will  fiirniMb  a  better 
W0»,  KMpwtlvelf,   againBt  irroiight-iniii  ami    aleel-faced   plutCH  than   tbe 

r  WRh  with  tbene  nt  direct  impact  are  renpectively  recommeuded. 
WnoBBBnHndeil  that  trialii  be  niadeiiEahiHt  plnlexincliueil  at  variunsanglea, 
WUHog effect,  as  compared  n-itb  the  oglval  bend. 

Btnd  that  the  flat  point  of  the  cylindrical  stepiwd  projertile,  made  lower 
mM  ■  lllllliiliid  jiiiii  linn  with  the  main  cylinder,  n-ill  furuiah  a  perfor: 
IliMMdIMItiOtlyaurpaBBthat  of  tbeptain  cylinder. 

Lib,'    ' 
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It  will  be  appreciated  by  the  Bureau  that  the  hardened  compound  steel  plates  of 
Messrs.  Park,  Brother  &,  Co.  possess  valaable  qualities  for  machine  and  grett-Kon 
shields,  and  for  torpedo-boat  sheathing.  Its  valoe  in  impenetrability  as  compared  to 
wrought  iron  is  appaiently  about  3  to  1. 

I  will  venture  to  suggest  the  probable  value  of  experimental  firing  against platMoC 
this  description  of  thickness,  i  inch  to  1.5  inches,  using  the  Hotchxiss  revolyi 
cannon  of  37  ""». 


m 

1884 

8iR :  I  have  the  honor  to  submit  herewith  the  record  of  the  trials  of  steel  bulletio 
various  profiles  against  the  specimen  steel  plates  from  the  sides,  decks,  and  macbin 
gun  shields  of  the  new  cruisers. 

The  object  of  the  experiments  was: 

1.  The  development  of  suitfi^ble  temper  conditions  for  armor-piercing  projeotilea. 

2.  The  thickness  of  plate  at  various  angles  which  may  be  piercea  oy  the  ste 
bullet. 

3.  The  determination  of  the  character  of  pointed  head  (of  projectile)  most  effectv 
for  angles  of  target  above  4(F,  or  about  the  'limiting  angle '"of  the  ogival  of  ti 
calibers  radius. 

4.  The  determination  of  the  shape  of  head  of  greatest  biting  effect  at  angles  1 
low  40°. 

The  details  of  each  round  are  ^iven  in  the -firing  record. 
Best  results  in  each  series  are  indicated  by  a  red  arrow. 

SUMMARY  AND  CONCLUSIONS. 

It  will  be  perceived  that  the  half-inch  plate  (side  plating  of  ''Chicago,''  "Bostoi 
and  ''  Atlanta" )  was  pierced  by  both  sharp-pointed  classes  (A  and  B)  at  all  angles  1 
tween  45°  and  90°,  inclusive. 

The  penetration  at  uornial  into  the  inch  plates  (due  entirely  to  improvement 
temper  conditions)  is  considered  remarkable,  nearly  equaling  the  previous  perfor 
ance  into  wrought  iron. 

It  being  assumed  that  in  comparing  projectiles  of  Classes  A  and  B  the  effects 
normal  would  hold  good  for  all  angles  between  the  ''limiting  angle"  and  norm 
firing  was  only  done  at  these  limits. 

The  conclusion  reached  is  that  the  sharp  tri-faced  head  B  is  superior  to  the  ogi^ 
at  all  angles  above  50°,  and  its  equal  at  angles  between  40°  and  50°. 

Against  soft  armor  the  blunt  tti-faced  C  is  superior  to  the  ogival  at  angles  abc 
60°.* 

It  will,  without  doubt,  fall  behind  the  ogival  at  angles  between  60°  and  46°,  d 
to  the  larg««  angle  (with  the  axis)  of  its  faces. 

As  observed  in  previous  experiments,  as  well  as  is  indicated  in  rounds  88, 89  etM 
itii  chief  merit  will  be  found  in  direct,  or  nearly  direct,  impact  with  oompoond,  h; 
faced  armor. 

Against  plates  at  low  angles  it  will  be  observed  that  all  classes  were  distanced 
the  rather  remarkable  performance  of  D,  which  bit  exceedingly  well  at  11°.    1 
flat-pointed  truncated  cone  fell  behind  at  once,  the  rise  of  the  shoulder  behind 
edge  assisting  to  score  out. 

The  cuppea  specimens  failed  definitely  as  compared  with  Class  D.  It  is  believ) 
judging  from  its  appearance  and  the  action  of  a  file  upon  a  cupped  edge  after  firii 
that  the  heat  of  impact  **  draws''  the  temper  of  the  comparatively  thin  metal  att 
point,  which  is  then  torn  off,  permitting  the  projectile  to  be  thrown  out. 

It  seems  well  established  that  Class  D,  if  of  suitable  temper,  will  bite  nnhardei 
armor  at  all  angles  above  10°,  and,  although  the  effects  upon  plates  of  moderate  tfai* 
ness  will  perhaps  be  slight,  there  seems  to  be  no  reason  why  (remembering  that  w 
larger  calibers  the  ratio  of  projectile  energy  to  capacity  of  plate  is  greatly  mi 
plied)  it  should  not  bite  well  at  all  angles  below  10°. 

The  temper  conditiouH  for  the  pointed  classes  is  the  best  thns  far  obtained,  and 
the  flat  cylinder  and  binnt  tri-faced  leaves  little  to  wish  for.    There  appears  to 
ground  for  belief  that  the  superior  toughness  of  the  thicker  points  indicatee  thai 
methods  and  degrees  of  hardness  used  may  prove  favorable  in  larger  masses. 

Photographs  B  and  B?  represent  the  target,  a  regular  structure  having  been  bs 
which  permitted  revolution  about  a  pivot. 

*  This  is  possibly  due  in  the  work  here  to  its  slight  excess  in  weight. 
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aph  C  is  of  the  impacts  of  the  ronnds  below  15^  with  Class  D,  showing  the 
J  each  projectile  and  the  angle  at  which  fired.    None  of  thcHe  broke  npon 

otfully,  &c.f 

W.  M.  FOLGER, 
Lieutenant-Commander,  Inspector  of  OrdnQno$, 

iNTOOMERY  SiCARD, 

Chief  of  Bureau  of  Ordnance, 


MENTS    WITH    HIGH-POWER    MUSKET   AND    STERL    BULLETS 
FIRED  AGAINST  PLATES  FROM  NEW  CRUISERS. 


Naval  Ordnance  Proving  Ground, 

Annapolis,  Md, 


;•  of  powder:  202/2  grains. 


endin  water  at  15(P  F.;  drawn  to  point  yellow-purple ;  cylinder  blue ;  quenched 

in  water  at  100°  F.  1 
i68 :  Grains. 

•  A.— Ogival 379 

■■•  B. — Sharp  tri-faced 3rt5 

ias  C— Blunt  tri  faced    406 

MB  D.— Flat  headed  cylinder 431 

s  E.— Studded  cylinder 428 

— s  F. — Flat  truncated  cone 440 

G. — Cupped  truncated  cone 442 

3. — Cupped  cylinder 430 

[Diameter  of  band  of  all  projectiles,  .515  inches.] 

Dg  angles  of  points : 
A,  41^  15'. 

B  (face).  38^,  (edge)  48«. 
C,  bXP  30^,  (edge)  62^. 

^ing  inconvenient  to  record  velocities  with  an  inclined  target,  only  a  limited 
sr  were  observed  with  each  claHs  of  pointed  projectiles. 

■  A  (mean  of  9  shots),  striking  velocity,  1,958  f.  s.;  striking  energy,  1.43  foot- 

■  B  (mean  of  10  shots),  striking  velocity,  1,940  f.  s.;  striking  energy,  1.43  foot- 
tC  (mean  of  6  shotij),  striking  velocity,  1,924  f.  s.;  striking  energy,  1.488  foot- 

Projectiles  with  pointed  heads. 
ANGLE  OF  PLATE,    90  DEGREES;  THICKNESS,  .5  INCH. 


PrcJecUle. 

■ 

Plat«. 

Ko. 

ClaM. 

Thick 

Dess.     Angle. 

40 

A 

Inch.        DtgretM. 
.5          90 

27 
18 

A 
B 

.5          90 
.5          90 

16 
52 

B 
C 

.5          90 
.5          90 

Penetration  and  rvmarks. 


Pierred  plate.  Sooreo  left  wooden  brace  ;  indented 

hooil  at  rear  |  inch.     Uiibrnken. 

Pierced  plite.  Indentfd  htmd  .O.'S  inch.     Unbroken, 

Pierced  plate.  Struck  hood  louiritudiually  and  broke 
np. 

Pierced  plate.  Penetrated  .4  inch  into  standard. 
I  Pierced  plate,   tnmbling    on    rear    standard  plate. 
Broke  up. 

55  ,      C                        5          90        >  Pieiced  plite.  Penetrated  standani  .4  inch. 


*  Best  result  at  each  angle. 
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Prcjeotilea  toith  pointed  heads — Continued. 
AKGLB  OF  PLATE,  90  DEGREES;  TWO  PLATES ;  THICKNESS.  .437  INCH  AND 


Projectile. 

Plate. 

No.  of 

Penetration  and  remarks. 

round. 

No. 

Class. 

Thickness. 

Angle. 

Inch. 

Degrees. 

7 

24 

A 

.937 

90 

Pierced  outer  plate.  Projectile  remained 
unbroken,    base  prelecting  .08  inch.    Pf 

.8  inch. 

8 

37 

A 

.937 

00 

Pierced  outer  plate.  Bulge,  .08  inch  ;  bullc 
unbroken  ;  base  projecting  .1  inch.  P( 
.82  inch. 

9 

4 

B 

.937 

90 

Pierced  outer  plate.  Bulge,  i  inch.  Bai 
iectile  nearly  flush  with  plate.  Bullet  in 
broken.    Penetration,  .9  inch. 

10 

11 

B 

937 

90 

Lost ;  bands  too  small ;  tumbled. 

11 

49 

C 

.937 

90 

Pierced  outer  plate.  Bulge,  .15  inch.  Ba 
ing  .15  inch.    Penetration,  .8  inch. 

12 

58 

C 

.937 

90 

R<'suit  nearly  identical  with  and  equaling 

Penetration,  .9  incli. 

ANGLE  OF  PLATE,  90  DEGREES  ;  THICKNESS,  .75  INCH. 


13 

23 

14 

32 

15 

13 

16 

9 

17 

19 

•18 
19 

15 
2 

20 
21 

28 
50 

22 

58 

A 

A 

B 

B 

B 

B 
B 

A 
C 


Penetrated  to  flush  base.    Point  project  inf 

rear  of  plate. 
Penetrated  to  within  .2  inch  of  liase. 

inch 
Wobbled. 

.25  i-ch. 
Wobbled. 

.25  inch. 


Penetrated  .7  inch  and  rebound 


Penetrated  .7  inch  and  rebound 
Projectile  recovered. 
Penetrated  to  flash  base.    Point  projectii 

in  rear  of  plate.  Slight  improvement  on 
Base,  .2  inch  inside.  Point  projecting  i  in 
Base  slightly  inside.  Point  projecting  .25  ii 

of  plate. 
Results  identical  with  round  17. 
Base  slightly  inside.     Point  prc^jecting  . 

rear  ofplate. 
Wobbled.    Projectile  broke;  temper  crack. 


*  Best  result  at  each  angle. 
ANGLE  OF  PLATE,  90  DEGREES;  THICKNESS,  1  INCH. 


28 

34 

A 

24 

29 

A 

25 

5 

B 

*26 

8 

B 

27 

42 

C 

28 

51 

C 

1 

90 

1 

90 

1    ! 

90 

ll 

90 

1 

90 

1 

90 

Penetrated  .8  inch ;  rebounded.  Bulge,  .1; 
Penetiated  .8  inch  and  rebounded.  Bulge, 
Penetrated  1  inch.    Remained  in  target. 

inch. 
Penetrated  1.05  inches.    Remained  in  targ< 

25  Inch 
Penetrated  .8  inch  and  rebonsded.    Bulge, 
Penetrated  .9  inch.     Remained  in  target, 
inch.  • 


*  Best  result  at  each  angle. 
ANGLE  OF  PLATE,  90  DEGREES;  THICKNESS  (TWO  PLATE),  .487  AND  .5  I 


29 

30 

A 

30 
•31 

7 
12 

B 
B 

32 

48 

C 

.937 

.937 
.937 

.937 


90 

90 
90 

90 


P< 


Pi*)rced  outer  plate.    Bulge,  .3  inches. 

1.2  inch.    Bane,  .05  inch  inside. 
Results  identical  with  round  '29. 
Results  slightly  greater  than  in  round  30. 
tion,  1.2  inches. 
Results  identical  with  last  round.  No.  31. 


*  Best  result  at  each  angle. 
ANGLE  OF  PLATE,  50  DEGREES ;  THICKNESS,  .437  INCH. 


83 

21 

A 

.437 

50 

34 

17 

B 

.437 

50 

35 

46 

C 

.437 

50 

Pierced  plate,  turning  slightly  to  left. 

(temper  crack). 
Pierced  plate ;  direct  impact. 
Pierced  plate;  turning  slightly  to  left,  buri 

left  brace. 
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Projeetilea  with  pointed  heads — Continued. 
AKGLS  OF  PLATE,  40  DEGREES;  THICKNESS,  .437  INCH. 


Projectile.      <              Plate. 

Penetration  and  remarks. 

Ka 

Claaa.  !  Thickness. 

Angle. 

28 

88 

4 

1 

60 
41 

Inch. 
A      1             .437 

A                   .  437 

B                   .437 

B       1              .437 
C       '              .  437 
C                    .  437 

Degrees. 
40 

40 

40 

40 
40 
40 

Struck  screen  and  then  plate  at  probably  smaller 

angle  than  40  degrees.    Impact  1  inch  long;  scored 

out. 
Scored  out.    Impact  .3  inch  deep,  1.5  inches  long. 

Bulge,  .3  inch. 
Score  .3  inch  deep,  1.5  inches  long ;  effect  about  equal 

to  round  37. 
Kesults  identical  with  round  37. 
Scored  out.    Impact  .25  inrh  deep. 
Keaults  identical  with  round  40. 

*  Best  result  at  each  angle. 


ANGLE  OF  PLATE,  45  DEGREES;  THICKNESS,  .437  INCH. 


33  i 

A 

85  , 

A 

89' 

A 

8 

B 

20 

B 

10  1 

B 

1 

B 

.437 
.437 
.437 

.4:r7 

.437 
.4t7 
.437 


45 
45 
45 
45 
45 
45 
45 


I  Impact  .4  inch  deep.    Scored  out  and  broke  up. 
;  Struck  edfie  uf  plate.     Lost. 
I  Pierced  plate  ;  broke  up  in  left  brace. 
I  Lost. 

j  Point  through  .2  inch.    Projectile  broke  up. 
!  Point  through.     Projectile  broken. 
Second  fire.    Pierced  plate  direct  and  into  brace. 


*  Best  result  at  each  angle. 


Projectiles  with  other  than  pointed  heads, 
ANGLE  OF  PLATE.  40  DEGREES;  THICKNESS.  .5  INCH. 


_     —   .- 

■ 

61 

D 

.5 

40 

H2 

D      ! 

.5  i 

40 

80 

£ 

.5  1 

1 

40 

87 

E      ! 

1 
.5 

40 

108 

*'      1 

.5 

40 

116 

F      1 

.5  ■ 

40 

127 

O 

.5  ' 

40 

126 


G 


40 


Bit  well.    Indent,  .45  deep.    Bulge,  .25  inch. 

Bit  well.    Indent,  .47  inch.    Bulge,  .8  inch. 

Projectile  started  in  well.  At  a  penetration  of  .1  inch 
stud  broke  and  projectile  turned  out.  Bulge,  .25 
inch. 

R4'Hults  identical  with  round  51. 

Did  not  bite.    Scoie  1 .5  inches  long,  .3  inch  deep. 

R4-sult  identiesl  with  round  53. 

An  inipiovenient  in  the  bite,  but  scored  out.  Indent, 
.4.5  inch.    Bulue,  .3  inch. 

Bit  fairly  well,  but  with  a  tendency  to  score  out.  In- 
dent, .45  inch.    Bulge,  .45  inch. 


Best  result  at  each  angle. 


ANGLE  OF  PLATE.  35  DEGREES;  THICKNESS,  .6  INCH. 


76  , 

I) 

.5 

35 

65 

I> 

..■) 

.'{,''. 

83  ' 

E 

..S 

.M.'. 

112 

F 

.5 

35 

119 

F 

.5 

35 

136  i 

G 

.5 

35 

122  : 

G 

.  "> 

35 

129  '■ 

G 

.5 

35 

* 

Best  re 

6043  NAVY— 

—30 

I 


Bit  well.   Indent,  .4  inch.   Bulge,  .3  inch. 

Bit  very  w«  11.    Indent.  .45  inch.    Bulge,  .3  inch. 

Effects  idi-niiral  with  round  51  at  40  degrees. 

.^ored  ou*.    Indent,  3  inch  deep. 

Lost.   Stniek  f^ge  of  target. 

Bit  fairly  well,  but  turned  upward.    Cracked  plate 

slightly  at  rear.     Indent,  .35  inch. 
Scoreil  out  turning  upward.     Ind*  nt,  .3  inch. 
Bit  faiily  well,  but  turned  downvrard.    Indent,  ^ 

inch.     Bulge,  .3  inch. 
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Prcjeotilea  toiih  other  than  painted  headi — ContiDaed. 
ANGLE  OF  PLATS,  80  DBGREBS;  THICKNESS,  .5  INCH. 


Projectile. 

PUte. 

No.  of 

Penetration  and  remarks. 

round. 

Na 

Class. 

Thickness. 

Angle. 

Ineh. 

Degrees. 

65 

78 

D 

.5 

Bit  welL  Indent,  .4  inch.  Bnlse,  .8  inch. 
Bit  welL  Indent,  .43  inch.  Bulge,  .85  inch. 

*66 

67 

D 

.5 

30 

67 

125 

e 

.5 

30 

Scored  ont.     Indent,  .25  inch.    Bulge,  .2  inch.  St 
turned  upward. 

68 

122 

O 

.5 

80 

Bit  slightly,  bat  scored  out    Indent,  .8  inch.  Bo 
.15  inch.   Score  turned  downward. 

* 

*  Best  result  at  each  angle. 
ANGLE  OF  PLATE,  25  DEGREES;  THICKNESS,  .5  INCH. 


•69 

68 

D 

70 

78 

D 

71 

188 

G 

72 

140 

G 

Bit  welL  Indent,  .85  inch.  Bolge,  .8  inch. 
Scored  out  (edge  broke  off).  Score,  .8  inch  deep.  B 

.25  inch. 
Scored  out.  Indent,  .8  inch.   Score  turned  down^ 

( Vide  remarks  inspectors'  report.) 
A    shallow  score   only  1  inch  deep.     Turned 

ward. 


*  Best  result  at  each  angle. 
ANGLE  OF  PLATE,  20  DEGREES;  THICKNESS,  .5  INCH. 


78 

64 

D 

74 

74 

D 

•75 

77 

D 

76 

88 

H 

77 

97 

H 

.5 

20 

.5 

20 

.5 

20 

.5 

20 

.5 

20 

Bit  at  first,  then  scored  out  (edge  broke  oil). 

Bit  well.  Indent,  .4  inch.   Bulge,  .8  inch. 

Bit  very  well.    Indent,  .45  inch.    Bulge,  .85  inek 

Scored  out.  Indent,  .2  inch. 

Scored  out.    Indent,  .26  inch.    Bulge,  .1  inch. 


*  Best  result  at  each  angle. 
ANGLE  OF  PLATE,  15  DEGREES;  THICKNESS,  .5 INCH. 


78 

04 

H 

70 

70 

D 

80 

72 

D 

.5 

15 

.5 

15 

.5 

15 

Scored  out.    Indent,  .2  inch. 

Bit  very  wolL  Indent,  .46  inch  deep,  1.5  inohst 

Bulge.  .H5  inch. 
Bit  well ;  started  to  soore  out  (subaegueotll} 

that  a  small  portion  of  edge  had  torn  ml). 


ANGLE  OF  PLATE,  14  DEGREES;  THICKNESS,  .5  INCH. 


.5 
.5 


14 
14 


Bit  well  at  first,  then  scored  out    Indent, 
deep,  1.5  inches  long.  Bulge,  .2  inch. 

Bit  very  well.  Indent,  .4  inch  deep,  1.6  ii 
Bulge,  .3  inch. 


ANGLE  OF  PLATE,  13  DEGREES 80  MINUTES;  THICKNESS,  .5  INCH. 


Bit  weU ;  at  end  of  impact  projectile  began  ti 
scored  out.   Indent,  .85  inch.   Bulge,  .8  inr 

Bit  very  welL  Indent  identica]  with  ttnuk 
degrees. 


ANGLE  OF  PLATE,  12  DEGREES  30  MINUTES;  THICKNESS,  .5  INCH. 


Bit  very  well.   Indent  equal  to  rounds  n  tmi 
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Projectiles  with  other  than  pointed  heads — Continned. 
ANGLE  OF  PLATE,  11  DEGREES;  THICKNESS,  .5  INCH. 


Projectile.  Plate. 


Penetration  and  remarks. 


If  a     '  CUss.    Thickness..    Angle. 


Itieh.         Degrees. 

.5  11  Bit  very  well.  Indent,  .35  inch  deep,  1.75  inches  long. 

Bulge,  .2  inch. 


ANGLE  OF  PLATE,  10  DEGREES  30  MINUTES;  THICKNESS,  .5  INCH. 


70        D  .5  10.30     Bit  well  at  start  and  tamed  oat. 


Comftound  plate  ;  dirtctfire. 
ANGLE  OF  PLATE,  90  DEGREES;  THICKNESS,  .G  INCH. 


45         0      I  .  5  I        90        '  Indent,  .75  inch  diameter,  .15  inch  deep.    Circalar 

crack. 
43  I       C      ;  .5  90        j  Indent.   .8  inch  diameter,  .25  inch  deep.     Ciroalar 

crack. 
Indent,  .75  inch  diameter,  .25  inch   deep.      Radial 

cracks. 
Indent,   .5  inch  diameter,  .05   inch  deep.     Ciroalar 

cracks. 
22        A      '  .5  90  Indent.  .7  inch  diameter,  .05  ino)i  deep.      Circalar 

crack. 


! 
54         C 

98         A 


.5 

90 

.5 

90 

.5 

90 

.5 

1 

90 

.5 

90 

*  Best  resalt  at  each  angle. 

HIGH  EXPLOSIVES. 

Naval  Ordnance  Proving  Ground, 

Annapoli8j  Md, 

have  the  honor  to  submit  the  following  summary  of  the  results  of  the  exper- 
rith  high  explosives,  the  details  of  which,  with  photographs,  have  already 
warded  as  the  work  proceeded,  in  the  form  of  progress  notes,  made  at  the 
loring  the  months  of  June,  July,  and  August  of  tnis  year,  in  compliance  with 
«r  of  instructions  dated  May  28,  1884. 
der  of  ex(>eriments  was  aH  follows: 

tie  exploHion,  at  rest,  of  shells  charged  with  dynamite  and  with  wet  gun-cotton. 
»e  determination  of  the  effect  upon  the  character  of  the  explosion  (in  regard 
rection  imparted  to  the  explosive  wave)  of  the  position  of  the  igniter. 

explosion  of  unconfincd  charges  of  dynamite  in  close  proximity,  and  in 
.«ith,  a  target  representing  a  portion  of  the  side  of  an  armored  vessel. 
he  explosion  of  unconfincd  charges  of  wet  gun-cotton  upon  a  target  repre- 
I  portion  of  the  protected  deck  of  a  vessel  of  war. 

be  firing  of  unfuzed  shells  charged  with  wet  gun-cotton  and  with  dynamite 
naval  12- pounder  S.  B.  howitzer. 

be  firing  of  unfuzed  shells  charged  with  wet  gun-cotton  from  the  naval  80- 
B.  L.  K. 

he  explosion,  by  impact,  against  an  armored  target,  of  80-pounder  shells 
with  wet  gun-cotton. 

THE   EXPERIMENTS. 

!ie  explosion,  at  rest,  of  shells. 

were  exploded  in  all  thirty-six  projectiles,  of  which — 

inch  (spnerical)  were  charged  with  1  pound  of  dynamite  and  ignited  by  the 

ne-fnze.     The  average  number  of  fragments  was  168. 

inch  (spherical)  were  charged  with  12  ounces  of  wet  gan-cotton,  and  igniled 

8  of  the  time-fuze  and  one-half  ounce  of  ride  powder  as  priming.    The  aver- 

ber  of  fragments  was  321. 


cotton  null  fiilmiimto  ijciiiter,  tlie  niiDiber  of  fttgiiieuts  vuryti^H 
in  Wlieved  tLat  the  iiiiiierfoi't  action  in  tbew  niHea  was  >Iui>|^H 
Id  tlio  (tensity  of  the  cliarues,  it  buinic  difflcnlt  to  Heaure  nn  ^^| 
couiiiiLUtneHH  with  the  luethixl  jiuisued  of  inHrliDg  and  rami^^H 
by  the  fiize-bole.  ^^1 

With  the  exception  noted,  the  ezplmiiona  we(v  complete,  W^^| 
fortuity  iu  size  aii<l  hy  the  unntber  of  tlie  f ragmtiitH.  ^^| 

!M.  Tliu  effect  in  rottiiltH  of  the  |K>Mition  of  tb»  iKiiitar.  ^^ 

The  indications  of  thu  pn>t(reaBive  avtion  of  tlie  explcMiun  ynin 
of  tti«  biiratintt  ofaar{(eH  or  doiiuated  aiiell  ltein|[  Buiiit>what  novd.  «| 
VCKTD  auH|Hiii4led  in  tmntKct  with  an  nj>ri)(bt  nnbacktfl  l-iii«li  niMi 
khdexpliHlud  liy  niranN  of  a  ini-rcnric  fultniiiate  iguilur  (40gralua) 
Ghai^u  or  fartbcMt  from  the  plate,  and  again  b«tnH)  thr  (rlitrv  m 
thu  lint  caM>',  using  a  charge  of  III  poniids,  dirtaUM  ttia  nt|i|<HlT 
plati),  a  bote  was  made  of  an  area  of  Ilhi  Minin^ncfau.  In  tli 
itutiixi  of  tliH  iguitcr  lieint;  from  tho  platf,  thahobtrAB  but  one-l 
(lieeilK<Miof  tbu  tViiittiiru  iiidiuatodcunslderablj|'l|||^vi«1«nt  imiUmi 

It  will,  bowrviT,  appear  evident  (from  the  <>NM|^  incDmltli^t* 
cbarRi-H  of  sbfllfl),  that  while  the  point  at  iKniWJthammt  lb*  iu- 
found  t^ihe  the  leant  rtTi-Rtivo,  tb<-n)  isa  llmItt«Slfi||i^Batrncliva  mm 
from  Ihf  plaU  due  to  ciii-hioiiing.  Clt-arly,  the  luoanc^od  rcaiiltl 
aniimbi^ror  iHiwerfiil  iunit^ni  ho  arrariKed  thai  Uia  di»t«uM  n 


ifeil  li 


•  v^m 
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Two  hnndred  and  sixty-five  ponnds  of  dynamite  were  exploded  ia  close  proximity 
and  in  contact  with  this  target  in  ten  successive  charges,  varying  in  weight  from  5 
ponnds  to  75  pounds. 

The  injury  done  the  target  was  hanlly  noticeable  after  70  pounds  had  been  exploded 
at  the  same  point  in  six  successive  charges,  and  was  limited  to  an  inappreciable  in- 
dentation of  the  plating,  the  rupture  of  one  bolt  at  a  defective  weld,  and  a  slight 
springing  back  of  the  structure. 

With  the  50-pound  charge  the  indent  was  deepened  to  3  inches  with  a  diameter  of  i 
feet  6  inches.  Five  bolts  were  broken,  and  the  plates  bending  forward  were  tliglitly 
separated  at  the  e<lges. 

With  the  charge  of  75  pounds  (in  contact,  as  were  all  charges  above  20  pounds),  the 
indent  was  deepone<l  to  7^  inches,  including  the  spring  outward  of  plate  edges,  with 
a  diameter  of  3  feet.  Four  bolts  retained  fair  holding  power.  Tiie  stmctnra  bid 
sprung  back  2  inches,  and  had  recovered  itself  in  the  elastic  earth.  The  middle  np- 
riglit  of  the  backing  was  somewhat  shattered.  The  outer  plate  was  cracked  a  distonce 
of  2  feet  at  the  indent  in  the  lines  of  the  perforations. 

While  the  target  was  considered  as  not  having  sustained  vital  ipjury,  its  weak  con- 
struction, in  particular  as  regards  bolting,  was  apparent,  and  its  condition  onsnitablA 
for  the  prosecution  of  the  experiments  with  still  heavier  charges.  The  plating  wai 
therefore  reniove<l,  the  injured  backing  timber  replaced,  and  the  bracing  stxengtEened 
by  a  second  series  of  support. 

As  plating,  eleven  }-inoh  sheets,  which,  having  been  manufactured  for  the  sidssof 
an  armored  vessel,  possessed  a  slight  crown,  were  secured  to  the  backing,  using  fbu^ 
teen  1.5-inch  bolts  of  wrought  iron.  The  plates  were  likewise  somewhat  weakened 
by  old  bolt  holes,  though  less  than  those  of  the  previous  target.  The  completed  straet- 
ure,  however,  though  still  deficient  in  strength,  represented  more  nearly  the  eondi- 
tiouH  Kought  for. 

A  charge  of  100  pounds  of  dynamite,  suspended  as  in  all  previous  cases  of  oontiet 
so  that  it«  weight  assisted  the  bearing  pressure,  and  with  outside  i ignition — 85  gruu 
of  fulminate  in  two  primers — was  exjiloded  against  the  target  with  the  following 
rcHultH: 

Depth  of  indent,  2|  inches;  diameter,  2  feet.  The  edges  of  the  plates  at  the  sodi 
were  Hprung  forward  about  2  inches,  Htrip]>ing  the  beveled  boltrheads  through  the 
outer  plate.  The  backing  structure  had  sprung  back  about  2  inches,  and  had  rsBor- 
en*<l  itself.    None  of  the  plates  were  cracked. 

In  all  of  the  previous  experiments  the  bed  logs  and  earth  in  front  of  the  tsiget 
were  shattered  and  torn,  a  hole  in  the  latter  of  a  depth  of  perhaps  3  feet  being  Bsd* 
at  the  explosion  of  the  charge  of  100  pounds.  It  being  apparent  that  the  angls  be- 
tween the  ship's  side  and  the  wat-er  surface  ofl'ered  conditions  favorable  to  the  dsrel- 
opment  of  more  violent  action  of  the  gases,  a  structure  representing  at  water  sniftee^ 
a  1-iiieh  ]>late  upon  logs — was  built  up  to  the  level  of  the  center  of  the  target,  asdi 
charge  of  75  pounds  was  pressed  firmly  into  the  angle,  and  exploded,  a^ain  usingtvo 
primers  containing  h5  grains  of  fulminate. 

The  eiiects  of  this  charge  were  notably  more  decided  than  those  of  the  prsesdiif 
one  of  greater  weight,  the  indent  being  deepene<l  to  3^  inches,  and  the  backing  sda 
bracing  considerably  nu'ked  and  strained.  The  injuries,  however,  could  not  boeos- 
sidere<l  as  vital,  and  the  target  was  left  standing  without  repairs  of  any  desntotieB 
for  further  experiments.  The  water-surfaee  structure  was,  of  course,  deinolishso,  the 
iron  plate  being  blown  to  fragments  an<l  the  logs  almost  pulverized. 

The  efi'ects  ]»rodue(Ml  by  the  explosion  of  these  large  charges  are  decidedly  lesssUik- 
ing  than  those  reported  elsewhere,  notably  in  Russia  and  France,  and  it  is  believed  Alt 
the  (litl'erence  may  bt^  accounted  for  by  the  absence  in  the  foreign  experimoBti^ 
special  preparation  in  the  way  of  bolting  for  the  target  plates.  Usually  the  Iltt^ 
have  been  placed  up<»n  the  ground,  the  corners  and  edges  free  of  all  restraint,  except 
tlitrir  inertia,  to  move  upward  at  the  shock  of  discharge.  It  seems  clear  that  tbe en- 
ergy of  the  explosive  wave  will  be  concentrated  upon  the  target  under  vastly  floi* 
fav()rable  conditions  (in  which  thi^  '*  tamping"  of  the  charj^e  thnuigh  its  own  weight 
will  piny  but  slight  part),  in  such  hii  arrangement,  than  with  those  presented  hf^^ 
wall  of  a  steel-clad  vesnel  of  war.  The  latter  presents  the  most  resistant  qiuditiee^ 
the  explosive  wave  of  dynamit<*(\vliieli  difiers  in  nowisefn>m  that  of  other  exploii^'^ 
in  its  impulse  toward  leivst  resistance),  having  great  hanluess,  inertia,  and  tSD*"* 
strength,  of  which  Inst  the  bolting  ibrms  perhaps  the  mort^  important  portion.       ^ 

Again,  although  in  the  tinal  experiments  the  (piality  of  fulminate  was  doahl*"; 
and  in  amount  equal  to  more  than  ten  times  that  considered  suftieient  to  **deton*^' 
dynamite,  the  cfiects  may  be  considered  as  modiiie<l  by  the  weight  of  the  chft'^ 
used,  it  being  here  n])parent,  as  previously  noted,  and  as  riiferred  to  in  the  G«r ■/**.» 
results,  that  them^ — the  effects — do  not  increase  be3'ond  a  certain  point  with  the  wtr^& 
of  the  charge,  the  igniiion  surface  remaining  connlant.  ,  i 

The  conclusion  to  be  drawn  fn>m  the  results  obtaiiu'd  is,  that  a  modem  armor'^'. 
will  not  receive  mat<irial  injury  by  the  explosion  in  HUperficial  contact  with  irou  ^^ 
water  plating  of  very  large  charges  of  <lynamite. 
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EEPOET  OF  THE  BBOEETARY  OP  THE  NAVY. 

n  of  charges  of  wet  gnn-cotton  npoD  an  armored  deck. 

„    he  taroret  foe  this  eiperimeut,  an  "' "*"  '" 

the  Btnngtbof  S  inches  of  steel  soitably  sapponed. 


ik  with  t&  poundi  sDQ-ootMn  ready  for  ezplorioB. 


Tbi«e  perforated  wrooght-irou  plates,  aiiailor  to  those  alt«ad;  daserib«d  In  the 
dyuomite  experimenlH,  were  joioed  firmly  together,  asiag  eislit  l-inch  bolta.  The 
three-fold  plate  thus  formed  was  bolted  to  heavy  timbers  distant  from  each  otlm 
about  4^  feet.  Two  1-iiich  bolts  were  placed  at  each  end,  passing  nearly  thrangh  the 
timber.  To  eliminate,  us  far  as  might  be,  the  effects  of  the  perforations,  Bfaiieta  of 
l-iuch  iron  wi>re  inserted  on  each  side  of  the  middle  plate,  while  a  third  waa  plaoed 
upon  the  target  to  receive  the  charge.  There  was  thus  a  total  strength  (nearly)  of  31 
inches  of  iron. 

A  suitable  number  of  experiments  having  first  been  made  apart  to  det«niiiiie  Uia 
most  effective  weight  of  diy  cotton  for  the  primer  for  this  charge,  35  pouiida  of  wet 
gun-cotton  were  exploded  upon  the  target,  uHing  as  an  ignition  (placed  above)  U 
ounces  of  dry  cotton  with  85  grains  of  mercurial  fulminate. 

A  hole,  7  by  8  inches,  about  one- half  the  area  of  the  base  of  the  charge,  waa  blawa 
through  all  plates  with  the  efibvts  of  the  explosion  reaching  a  depu  of  Rboot  t8 
inches  in  the  rather  friable  earth  beneath.  The  bend  of  the  plates  extended  to  Aa 
timbers,  without  starting  the  bolts,  with  a  depth  of  aboat  7}  inches. 


B — Showing  cfRjct  uf  IS  ponnd*  euD 


TeprawDtlnK  pnitMted  sup's  M 
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An  intoraating  evidence  of  the  direction  give 
priuta  made  by  the  tiaaiii  of  tlie  cottuu  disks,  i 
Uta  l-lneh  |ilat«  nndemeath. 


'1  ibe  ^iDcb  plate,  bat  In 


<t  giiu-cottoQ  and  with  dynamite 


A.   Jfelgnn- 


TwalTepreliminBTyronudB  wore  fl red,  iising  a  lesM  violent  powder  tlian  in  employed 
In  Mrrice  with  this  gun,  towtlier  with  a  (p'adnal  diminnlinn  nf  air  njmrK  and  nuate 
eoahion  in  the  base  of  tliu  hIk-H  iin<l  an  inorenne  of  welglit  of  linrHtini;  rlinr^. 

Ten  ronnda  were  then  liritl  down  tlie  liay,  nshiK  wrvii'n  c-liar|;eH  of  powd<<r,  fu)l 
bnrating  chBTges  ([>  ouiicun),  with  neither  air  space  nor  wastf  eiinblou.  Them  waa 
no  case  orprematnre  explosion. 

H.  Di/iiiimitt  charget. 

The  expariment  with  dynamite  bunttin);  cbarKcs  with  thin  t<nn  was  prerisely  simi- 
lar aaiegaida  preliminary  ronndH  and  prucniiti unary  nii'aHiircH  an  in  the  prevlons  ex- 
periment with  san-cottuii  charKeH.  Ten  roLiiidx  with  !wrvir<>  conditioiin,  the  Imnting 
vharice  being  about  r^  inineea,  were  ulun  lin-d.  There  was  likewiHe  no  case  of  t'liilii- 
aion  bj  the  aboek  of  the  diHehari;e.    AHingle  shell  exploded  npon  impact  with  the 


-I'otton  from  the  HO-|Kinnder 
ing  uhHrites, 


Ath.  The  firing  of  iinfnzed  nhi'lls  chargeil  with  wet  piiu 
B.L.  R. 

Havins  Ared  Ave  preliminary  ronndn  with  redneed  rliargen  ai 
10  ronntG  were  fired  down  the  bay,  nsing  filled  ntiell,  aliniit  :t  iKiiindH,  wim  serviee 
charges  of  powder,  10  piinnds.  Tbo  only  pnreaution  taken  ti>  relieve  thr  shui-k  nf 
discbarvB  was  the  placing  of  a  layer  of  oaknni  i  ineli  In  thlckucsM  In  the  iNtttiini  of 
the  Bfaell.    There  was  no  ease  of  jm-niatnre  ex|ilii«iiin. 

7tfa.  The  explosion  by  impact  against  iin  ariimred  largct  «f  hIh-IIh  charged  with  wet 
gnn-eotton. 

The  piece  used  and  the  conditions  and  weight  of  ebargi-H  were  those  of  the  previuut 
experiment. 

The  tMget  plating  won  that  whii-li  hiid  nerveil  fur  lln'  Hujierfieial  cx]>losion  of  175 
ids  oldyiiamite,  refernil  In  i    ''-    "    ■•-'-'--    --      •>•■--.---. ^- 


n  shell  (fM  ponnds)  i>f  cast-In 
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|an  WM  distant  from  the  target  about  50  yards, 
■diking  velocity  was  about  1«250  f.  s. 
ronnds  were  tired,  all  of  which  exploded  upon  impact,  furnishing  nearly  iden- 
4olt.8  with  each  otht^r.     The  depth  of  the  impact  was  about  2  inches,  with  a 
r  of  10  inches.     No  plates  were  ruptured. 

#idence  of  the  explosion  at  impact,  besides  the  separated  reports  plainly  ap- 
'h  two  of  the  three  rounds,  was  at  hand  in  the  extremely  small  size  of  the  frag- 
tbe  projectiles,  and  in  the  fan-like  spread  of  the  ettect«  upon  the  interior 
H,  a  shelter  which,  as  a  measure  of  safety,  had  been  placed  around  the  target, 
■e  were  the  fragments  projected  rearwards  more  than  10  inches  or  12  inches, 
^ead  ont  in  a  tlat  circle  about  rhe  impact, 
^t  structure,  backing  ami  supports  was  in  no  wise  injured. 
u-ielosioDS  whirh  may  be  drawn  from  the  experiment  are — 

sa  weak  shell  charged  with  the  high  explosives,  no  material  injury  would 

mm  Uie  over-water  defense  of  a  modern  armor-clad,  even  with  gunpowder  as  the 

r«  force,  and  using  greatly  incn'ase<l  bursting  charges.     The  effects  nil  with 

«iea  will  be  e(|uaily  valueless  with  high  velocities, 
a  ««lieved  that,  using  a  strong  walled  steel  projectile,  the  explosion  occurring 
4t  an  eli^vation  of  temperature  of  less  than  liOO^  F.,  the  effects  will  be  less 
n  with  similar  pnijectiles  charged  with  gunpowder. 
sir,  very  rcHpectfully, 

W.  M.  FOLGER, 
Lieutenant-Commander,  Inspector  of  Ordnance^ 

In  charge  Xaval  Ordnance  Proving  Ground, 

(IfTOOMERT  SiCARD, 

Chirf  of  Bur$au  of  Ordnanco. 


Naval  Ordnancb  Proving  Ground, 

Annapolis,  Md» 

With  the  view  of  utilizing  the  results  furnished  by  the  high-explosive  exper- 
nade  at  this  station  in  ctmiplinnce  with  your  instructions  during  the  past  year, 
lealar  the  important  fact  that  it  is  proved  to  be  ixissible  to  obtain  an  expliisive 
ion  of  wet  gun-cotton,  I  have  the  honor  to  submit  ^)r  your  consideration  a 
.  the  development  of  a  rilled  torpedo  mortar  which  shall  carry  a  large  bursting 
if  wet  gun-cotton. 

-Kperinients  of  Frederick  Krupp,  in  ld81-'82,  have  d  'monstrateil  the  feasibility 
rting  suitable  rotation  to  a  pngectile  of  the  length  propo8ed,  and  were  also 
ft  lemaikable  for  the  extraordinary  accuracy  of  tire  obtained. 
ezperiments  in  May  and  June  of  this  year  at  this  station  in  the  direction  of 
ping  the  destructive  effects  of  the  explonion  of  a  charge  of  gun  cotton  upon  the 
fCcd  deck  of  a  vessel  (»f  war,  indicate  the  importance  of  utilizing,  if  p(»ssible, 
werof  the  high  explosives. 

.eing  also  proven  to  be  entirely  practicable  to  use  gunpowder  as  the  propulsive 
,  there  srenis  to  t>e  reasonable  gnxMids  for  believing  that  an  arm  of  the  character 
aed  is  susceptible  of  successful  development,  and  its  value  in  a  military  direc- 
^nnofhe  serionsly  questitmed. 

srder  to  proceed  with  due  reganl  to  the  economical  side  of  the  question  I  have 
nor  to  suggest: 

That  five  cast-iron  torpedoes  of  the  dimensions  of  sketch  A  (unhanded  and 

nt  longitudinal  ribs)  be  manufactured,  with  which  it  is  proposed  to  develop  the 

;iracticable  means  for  obtaining  a  complete  combiiHrion  nf  the  charge,  proceed- 

-J  the  plan  described  in  the  experiments  ot  May  last  with  gunpowder  priming. 

vaipected  that  a  distribution  of  the  priming  charge  (which  may  be  found  to  be 

ably  another  material  than  simple  black  gunpowder)  throughout  the  mass  of 

.Mgnn  cotton  will  effect  that  simultaneous  rise  in  pressure  in  all  parts  of  the 

which  should  produce  the  desired  result. 

rhis  preliminary  experiment  furnishing  results  corrol>orating  previous  work, 
■ben  proposed  to  convert  one  of  the  nervice  XI-in<h  8.  B.  guns  into  an  11-inch 
Hfl^  mortar  (sketch  B),  carrying  a  projectile  of  cast  steel  of  a  ^charged)  weight 
K>nnda. 

iTunuionband  to  be  of  steel  or  wrought-iron,  as  the  Bureau  shall  approve,  the 
mnions  being  removed. 

projectile  has  a  length  of  four  calibres.  It  is  strengthened  for  base  strains  by 
ting  shown  in  the  sketch.  The  (Butler)  band  is  given  an  excessive  length  in 
;o  increase  the  grip. 

bursting  charge  is  85  pounds  of  wet  gun-cotton.     The  rifling,  uniform,  of  a 
)f  one  turn  in  15  calibres,  is  'M  grooves  and  Unds  of  a  depth  of  the  fonner  of 
xM.    The  charge  of  powder  will  be  in  the  neighborhood  of  15  pounds,  to  be  estab- 
<1  experimentally. 
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Should  a  saccessful  trial  follow  your  approval  of  the  design  proposed,  the  further 
deyelopment  of  the  arm  to  a  calibre  of  12  inches,  the  piece  being  of  steel  and  breech- 
loading,  will  be  submitted  for  your  consideration. 

The  details  of  such  an  arm,  subject  to  modifications  found  necessary  in  the  experi- 
ments with  the  converted  gun,  are  now  being  prepared,  and  will  be  forwarded  for  yoor 
inspection  upon  completion. 
Respectfully,  &c., 

W.  M.  FOLGER, 
Lieutenant'CommandeTf  Inspector  of  Ordnance. 
Capt.  Montgomery  Sicard, 

Chief  of  Bureau  of  Ordnance, 


GIIN-TORPEDOES.  m 

1884 

Sir  :  With  a  view  to  securing  a  combination  of  the  destructi veness  of  a  subaqueona 
explosion  with  the  accuracy  to  be  attained  in  a  trf^ectory  through  the  air,  I  wonld 
respectfully  suggest  the  following  design  for  a  *' gun -torpedo '': 

The  ** gun-torpedo^'  is  designed  to  be  a  shell  filled  with  wet  gun-cotton  and  fitted 
with  a  large  gunpowder  fuze,  and  covered  with  lead  or  other  inelastic  substance.  It 
is  intended  to  be  fired  against  the  side  of  a  ship,  but  not  to  penetrate  it;  the  function 
of  the  lead  covering  being  to  deaden  the  shock  of  impact,  thus  preventing  the  break- 
ing of  the  shell  or  its  rebounding  to  a  great  distance.  After  impact  the  '*  gun- torpedo'' 
will  drop  into  the  water,  sink  and  explode  below  the  surface,  and  near  the  under 
water  body  of  the  ship,  tlio  action  of  the  fuze  being  delayed. 

The  gun-torpedo  may  be  elongated  or  spherical.  For  experiment  I  would  propose 
the  simplest  form,  t.  e.,  a  spherical  shell  fitted  with  a  time-fuze,  the  fuze  being  cut  to 
about  two  seconds  longer  than  the  time  of  flight. 

I  would  respectfully  call  the  attention  of  the  Bureau  to  the  fact  that,  by  reason  of 
the  cheapness  of  these  torpedoes,  a  great  number  could  be  fired  simultaneoualy  at 
small  expense.  A  torpedo-boat  could  carry,  say,  six  in  broadside.  When  the  torpedo- 
boat  paHses  an  enemy's  ship,  say,  at  a  distance  of  300  yards,  the  man  at  the  wheel  <^" 
discharge  the  6  gun-torpedoes  by  pressing  an  electric  key.  It  seems  reasonable  to 
suppose  that  these  six  torpedoes,  each  fille<l  with  30  pounds  of  gun-cotton,  wonld  have 
a  much  better  chance  of  injuring  the  ship  than  one  comparatively  slow  movinfif  Whit^ 
head.  It  seems  reasonable  also  to  hope  that  ships  could  be  similarly  equipped  ^«^ 
much  greater  ranges  eventually  obtained.  It  is  clear  that  nets  and  other  unoer-water 
obstructions  won  hi  ofier  no  protection  against  such  a  torx>edo. 
I  have  the  honor  to  be,  very  respectfully, 

B.  A.  FISKE. 
Lieutenant f  United  Statee  Naiqf, 

Capt.  MONTGOMKRY  SiCARD,  U.  S.  N., 

Chief  of  Bureau  of  Ordnance. 


ANNUAL  B^POBT,  1883  AND  1884. 

231  United  States  Torpedo  Station, 

1884  Newport,  B.J. 

officers  attached  to  station,  1884. 

Capt.  T.  O.  Selfridge,  in8i)C('tor  of  ordnance,  in  charge. 

Lieut.  Commander  T.  F.  Jewell,  assiHtaut  inspector  of  ordnance  and  instmctor  in 
electrie.it  y. 

Lit'iit.  C-omm.inder  J.  S.  Newell,  assistant  inspector  of  ordnance  and  inatmctor  in 
torpedoes. 

Lieut.  W.  Maynard,  assistant  inspector  of  ordnance  and  assistant  instmctor  in 
electricity. 

Lieut.  T.  C.  McLean,  asHistant  in8i)ector  of  ordnance  and  instructor  in  fuzea. 

Prof.  J.  Fleming  White,  ohemiHt  and  instructor  in  chemistry  and  explosives. 

Paymaster.  Stephen  Hand. 

Surgeon,  J.  B,  Parker. 

Gunner,  J.  R.  Grainger. 

The  following  otiieors  reported  April  30: 
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For  attendance  on  the  course  of  inatructiona. 

Capt.  Arthnr  B.  Tates. 

For  instruction, 

Lient.  Comraandcra  JohnMcGowan,  F.  A.  Miller,  William  Welsh ;  Liouts.  J.  C.  Mo- 
mDR,  G.  M.  Totten,  J.  N.  Heiuphill.  E.  W.  Bridge,  J.  D.  J.  Kelley,  E.  S.  Prime.  A. 
P.  Nazto,  D.  D.  V.  Stuart,  L.  L.  Reaiiiey.  Aaron  Ward,  S.  W.  B.  Diehl,  W.  Winder, 
£•  McCartney;  Second  Lieuts.  H.  K.  White  and  J.  E.  Mahoney,  United  States  Ma- 
rine Corps. 

The  conrse  of  iustrnction  embraced  the  months  of  May,  June,  and  July. 

The  attendance  of  ofticers  for  instruction  was  from  the  9.30  a.  m.  boat  to  the  2.30 
p.  m.  boat. 

The  days  were  divided  into  two  periods:  First  period,  from  9.45  a.  m.  to  11.45  a. 
;  second  period,  from  12.15  p.  m.  to  2.15  p.  m. 

The  lectureM  and  practical  exercises,  as  per  schedule,  were  posted  in  the  oflicors'  room 
id  on  the  ferry  launch. 

The  officers  under  instruction  were  required  to  have  rea<ly  each  Monday  morniuj;, 

Tthe  examination  of  the  oommandiuf;  officer,  a  careful  and  neatly  written  resumi 
va^the  lectures  of  the  previous  week,  f;ivin<j:  detailed  drawiuf^H,  deHoriptiouH,  and  ex- 
plaDstions  of  such  thm^M  a4  were  specially  desi^nattnl  by  the  instructors.     Blank 
Dooks  were  furnished  for  this  purpose.     These  books  were  examined  by  the  instruct- 
on,  sH  errors  noted,  and  returned  to  the  comuiaudini;  ottitMT. 

As  a  ^neral  rule  for  practical  exercises  the  class  were  divideil  into  three  parts. 

At  the  close  of  the  course  of  instruction  an  examination  was  held  before  the  Board 
of  Visitors,  to  whom  the  books  of  the  ottlccrs  und«»r  instruction  were  submitt-ed. 

The  followini;  Hche<lnle  of  lectures  and  practical  exercist^s  was  carried  out: 


Dst«. 


UlttridAy,  May  1  (a.  m.). 
•^d^y, May  2  (a. m.)  ... 
KoiitUy.  May  5  (a.  in.)  . . . 


Si'Otinn  or  wholo 
claafl. 


.i  Whole 


.  ...do  . . 
...do 


Lecture  or  practical  exercine. 


KU'ctricity :   Introductory  clcuientary  ineohanieal 

Iiriuciples,  dec. 
ExnIoAivett:  Introductiou  to  chcniiHtry  and  explo- 

HlTt'B. 

Elcctricitv:    Frictionul   conduction    and  dintribu- 
m_  t ion  of  electricity. 

^^^day.  Hay  5  (p-m.) <1o F\pIoHiveH:  Ignition  ami  detonation. 

lay.  Ifay  6  <a.ni.) <lo -  Electricity:    Magnetiani,  terrestrial,  and  diamag' 

nftiHin. ' 

do Exploaiwa:     Explosive   mixtures   and    explosive 

ct>ni|iounds. 
,"  Electricity:    Current  ele«'tricity ;    simple  Voltaio 
cell;  flectroniotivi*  fon-e :  Oliiu'i*  law. 


y,  May  6  (p.  m. )  . . . . . 
neaday,  May  7  (a.  in.)  . . 


.do 


M.-^-^iNiMuAy.  May  7  (ovt-ninK)  -    On«'-fourth  claHs 
•^Unsday/May  S  (a.  m.) Whoh« 


Electricity:  Electric  li:rhtn  (practical). 
Electricity :  (>nni«nt  i'l«'Ctri«'ity  rcHifttai 
ciirreiitA:  pi>lari7iitii»n 


Hirttance;  branch 


*Taday,  Mav  R  (p.  m.) do Ex|>loi4iveH:  Prep:irat  ion  of  material  for  gunpowder. 

.ay,  May  9  (a.  m.) do '  EIe«'tiieity  :   Cuirent  eli-ctriety:   lawH  relating  to 

1^  cuirentH;  Voltiiii*  hatterieH :    thermo-electricitv. 

P'oaday,  May  12  (a.ni.) do '  Tor|HMloeM:  IntnNliH'tion;  Kiin|H»wdernpai  toipo<lo. 

■Kckttdii'v.  May  12  (p.  ni.) «lo    |  Exiilosiven:   Manufaetnre  ot'uunpowdi'r. 

L*s«^iiday,  May  13  (a.  ni.) do TorjM'doeM:  (Tuu|>o^%der  H|»iir  toriM>do. 

^U««daj-,  May  13  (p.  m.) do EUMtiieily  :  Current  elei  tririty  :   elFi-ets  pnxlnced 

j       by  run eiil,  thermal,  and  eheiiiienl  tdertruIVHis. 

^vlnetday,  May  14  (a.m.) do I  Tor|M-do«>.H:  (tiin|iowdi*r  spar  torjM'do. 

^nrmiay.  May  14 (evening)   One-fimrth  clanR  ..    Eli'ctrii  ity  :  El«-ctrir  li^htrt  (practical). 

nnday.  May  15  (a.  ni.) Wh<de Torjiedorrt :  (runcotton  aervire  H]>iir  torpedo;  ont> 

tits*.  &e. 

■sndar.  Mar  15  (p.  m.) do El.«etiii-ity :  Eh'itro  niairneticH;  efTectaof  cnrri'nts. 

-^<isy,  Aav  16  (a.  m.) do    Toi|)edoeN:  Guii-eot (on  Hervice  Hpar  torpedo;   out- 

titH.  Ace. 

^»^T,  May  ISfevenini;) '  One-ft»urth  cI.ish  ..     Eh-etricity:  Eh-ctric  liahtH  (praetical). 

*Bday,  May  19  (a.ni.) Whole TorjieilmM :    (iuii-i-otton     seiviee     upar    torf'^o; 

•  ititliti,  Slc. 


**>4ay.  May  19  (p.m.) do ExploMiveH:   Manufartun- of  ;;un[Miwder. 

"••••day  May  20  (a.  ni.) ilo Elfetiiritx  :  Eleeir«niaj;n«-tiert:   A  mpire's  theory; 

*^^  eleetrii'  iiin:;ni-ts. 

•■d«y, May  20  (p.in.) do Torpeiloe?.:    Electvicnl     apparatus     fundahed    to 

>hips.  and  iiiipiovified  torpi-iloi-rt. 

tiring  Kun* 


eleetrii'  iiia:;ni-ts. 
Torpeiloe?.:    Elect vical     apparatus 
^_,  >hips.  and  iiiipiovined  torpi-iloi-rt, 

^^^fdaj.  May  **1  (a  m  ) do Exjilo^ives:  ProiM-rtieH;   teHtuu:    and 

■mJ^Kl^adaT. May 21  (erenin^;)    One-fourth  cluas..    Elt-rtrieitv:  Eli-ctric  li;:htn  (practical). 
*^>'*day.^Uy22(a.in.)  ...  ,  Wholo 


^'•»*day.  May  82  (p.  m.)  . 
^y.]Cay»<a.in.) 


.do 


Eleetricity:  Electio-uiagiietii  S:      ina^neto-electrio 

imluttion. 
Tot-])ediM'!4 :  El«-etrieal    apparatus  furnUhed  ships, 
ami  iinproviaed  toriiedoes. 

do Exphmives:  History    and    theorj*   of    nitro    com* 

pounds. 
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Date. 


Friday,  Ma^  23  (eveoing) 
Monday,  May  26  (a.  m.) . . 


Monday,  May  26  (p.  m.) .. 

TaeBday,  May  27  (a.  ni.) . . 
Tuesday,  May  27  (p.  m.) 


Wednesday,  May  28  (a.  m.) 


Wednesday.  May  28  (evening) 
Thursday,  May  20  (a.  m.) 


Thursday,  May  20  (p.  m.)  . . . 

Monday,  June  2  (a.  m. ) 

Monday,  June  2  (p.  m.) 

Tuesday,  June  3  (a.  m.) 


Tuesday,  June  3  (p.  m.) 


Wednesday,  June  4  (a.  m.) 
Wednesday,  June  i  (p.  m.) 


Wednosday.  June  4  (evening). 
Thursdaj',  June  5  (a.  m.) 

Thursdav,  June  5  (p.  m.) 

Friday,  June  6  (a.  m.) 


Friday,  June  6  (evening) 
Monday,  June  0  (a.  m.) . . . 


Mondny,  June  0  (p.  m.)  . 
Tuesday,  June  10  (a.  m.) 


Tuesday,  June  10  (p.* m.) 

Wednesday,  June  11  (a.  m.) . 
Wednosday,  Juno  11  (p.  m.). . 

Wednesday,  June  11  (evening) 
Thiir«day,'June  12  (n.  m.) . . . 
Thursday, June  12  (p.m.) 

Friday,  June  13  (a.  m. ) 


Friday,  June  13  (evening)    . 

Monday,  June  16  (a.  m  ) 

Monday,  Juno  16  (p.  ni.) 


Tuesday,  Juno  17  (a.  m.) 

Tuesday,  June  17  (p.  m.) 

Wwlnesday,  Jnne  18  (a.  m.) . . 
Wednesday,  June  18  (p.  m.) . . 

Wednesday.  Juno  18  (evening) 
ThurHday.'June  10  (a.  m.). . . 

Thursday,  Juno  10  (p.  m.) . . . 

Friday,  June  20  (a.  m.) 


Friday,  June  20  (evening) . 
Monday,  June  23  (a.  m.) . . . 


Section  or  whole 
class. 


Lecture  or  practical  exercise. 


One- fourth  class  . . 
Whole 


do 


...do 


First  section  — 
Second  section., 
Third  section  . . , 
First  section  — 
S«'cond  section.. 
1'hird  section ... 
Whole 


First  section 

Second  section  . 
Thii-d section  ... 
One- fourth  class 
Whole 


.    do 

First  section 

Second  section  . . . 

Third  section 

Oue-fourih  class . . 
Whole 


t- 


do 
do 


First  section 

Second  se<>tion . 
Third  seciion . . 
Whole.... 


First  section 

Second  MH;tion.. 
Tliird  section  . . . 
One-fourth  class 
Whole 

First  section 

Second  section. . 
Third  section... 
One-fourth  class 
Whole 


do 


First  section 

Sec«ind  section  . . . 

Tliird  section 

Whole 

First  section 

Second  section... 
Tliird  section  .... 
One-fourth  class.. 
Whole 

..  do , 


First  section 

Second  section j 

Thiitl  section ' 

One-fuurth  class.. 
Whole 


Electricity :  Electric  lights  (practical). 
Electricity :  Sei  vice  firine  machines ;  earlier forflca*! 

Farmer^s  A  and  C  machines. 
TorpedofS:  .Circuit-closers,  &o. :    special  toi 

vessels;  foreign  spar  torpedoes,  Stc. 
Torpedoes:  Firing  torpedoes. 
Explosives:  Nitro-glycerino;  preparation  of 

Torpedoes:  Defensive  torpedoes;  cases;  diffw^v^ 

kinds;   mooring;    explosives;    cables;  Janctf.^** 

hoxes. 
Electricity:  Electric  lights  (practical). 
Electricity:  Electrical  measurements; 

tnrs  and  resistance  coils. 
Explosives:  Nitro-glycerine;  theory  of 

ure  and  explosion. 
Electricity:   Electrical    measurements; 

ment  of^iesistances. 
Torpedoes:  Defensive;   cut-offs;  planting;  c 

ing. 

Settinc  up  batteries  (practical). 
Use  of  electrical  apparatus  (practical). 
Making  igniters  (practical). 
Use  of  electrical  apparatus  (practical). 
MakiniE  igniters  (practical). 
Setting  up  batteries  (practical). 
Electricity:  Electromotive    force;   battery  resftivt 

anco;  nieasnrements. 
Making  igniters  (practical). 
Setting  up  batteries  (practical). 
Use  or  eletrtrical  apparatus  (practical). 
Electricity:  Electric  lights  (practical). 
Torpedf>es:  Defensive;  most  effectual  depths:    K^ 

dins  of  destructive  effect;  necessary  Intenrslia- 
Explosives:  Nitro-glycerine;  manufacture  of. 
Measurement  of  resistance's  (practical). 
Dotectiuff  faults  (practical). 
Making  igniters  (practical). 
Electric  lights  (practical). 
Tor)»edoes :  Determining  the  position  of  a  vessael  ** 

reference  to  torpedoes;  defensoof  channels;  flris>f 

by  observation;  firing-tables. 
Explosives:  Compounds  of  nitro-glyoerine. 
Electricity:  Fuzes;    theory;    materials; 

ments  of  circuits. 
Detecting  faults  (practical). 
Making  igniters  (practical). 
Measuieuient*  f  resistances  (practica]). 
Torpedoes:  Shutter   apparatus;    alngle-malB  ^T^ 

tern. 
Making  igniters  (practical). 
Measurement  of  resistances  (practical). 
Detectiuff  faults  (practical). 
Electric  lights. 

Torpedoes:  Clearing  channels;  aweeplng. 
Electricity:  Dynamo-electric  machines; 

types. 
MeaHiirement  of  reslstancoa  (practical). 
Boat  torpedoes:  gunpowder  (practical). 
Making  d>  namo-electric  fuses  (practical). 
Electric  lights  rpr"ctical). 
Torpe(*oes:  (bearing  channels;  dragglnf^. 
Electricity:  Dynamo-electric  machines; 

types. 
Explosives:  Nitro-glycerine;  storage,  inapeei 

trans])ortation,  uses,  and  exploding  of. 
Boat  t«>rpedoes;  gunpowder  (practical). 
Making  dynamo-eleotric  fuses  (practical). 
Measprement  of  resistances  (practical). 
Torpeiloes:  Clearing  channels:  countenniolD|^'— >' 
Making  dynamo-electric  fuzes  (practical). 
Meflsiirenient  of  resistances  (practical). 
Boh t  torpedoes:  gunpowder  (practical). 
Klectiic  lights  (practical). 
Elt-ctricity:  Dynamo-electric  machines;  nfflfik* 

&c. 
Explosives :  Gun-cotton ;  history  of;  theory ;  ■      ' 

facTure  and  preparation  of  raw  material 
Measurement  <»f  current,  and  B.  M.  F.  (praotl      * 
Ships' torpe<loes;  gunpowder  (practicad). 
Ini])roviRe<l  fuzes  and  detonators  (praotiloa]). 
Electric  lights  (practical). 
Torpedoes:  Electrically  controlled  bests. 
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to. 


b23  (p.m.)- 
6  24  (a.  m.) 


A^  (p.  m.) 


rune  25  (a.  m.) 

riine25  (p.m.) 
'mie25(eTeniug) 
iie26  (a.in.) .. 
ne  26  (p.  m.; . . 


wm.). 


27  (evening) . . 
eSO  (a.ni.)  ... 


e30(p.  m.) 
y  1  (a.  m.) 


yl  (p.m.)  ... 

ruly2  (a.m.) ... 

fnly  2  (p. m.) ... 
Tnly  2  (evening), 
ilj  3  (a.  m.) 

ily  3  (p.m.). 
r7(a.m.)  ... 

rl  (p.m.)  .. 
y  8  (a.m.) 


y  8  (p.m.) 


fnly  0  (a.m.) . 


fnly  9  (p.  m.) 


Tnly  9  (evening) 
ly  10  (a.  ni.)  — 
IvlO  (p.m.) .... 
11  (a.m) 


Section  or  whole 
class. 


Whole 

Firnt  section 

Second  section.. 
Thinl  section  . . 

First  section 

Second  section  . 
Third  section  . . . 
Whole 


do 

One- fourth  class 

Whole 

...do    


Lecture  or  practical  exercise. 


First  section 

Second  Hection . . . 
Tliird  section  .  . . 
One-fourth  class. 
Whole , 


.  do    

First  section 

Second  section. .. 

Third  section 

First  section } 

Second  section i 

Tliird  section 

Whole 


. .  do    

One-fourth  class 
Whole 


.do 
do 

.do 
.do 


First  section 

Second  section.. 
Third  section... 

First  section 

S«'Cond  section. . 
Third  section  ... 

First  section 

Second  section. . 
Third  section  . . . 
One-fourth  class 

Whole 

. . .  do 

First  section..-.. 


11  (evening) 

r  14  (a.m.) 

'  14  (p.m.) 

f  15  (a.m.) 


Second  section 

Third  sjM'fion 

One  tourth  class  .. 

Whole 

..  do 


First  section 

Second  section. ., 
Third  .section 


rl5  (p.  m.) 


'ulyl6(a.ni.) ... 
'ulyl6  (p.m.)  .. 

"olv  16  (evening) 
Iyi7(a.m.) 

ly  17  (p.m.) 

8(a.m.) , 


Fiist  section I 

StM-ond  section. | 

I 

Tlnnl  section 

Whctle  class 

. . .  do    


One-fourth  class 
First  half 


Second  hsilf 
First  half     . 
Second  half. 


,8  (p.m.)  ... 

8  (evening) 

yl9(a.m.)  . 

21  (a.m.)  . 


Whole  class 

One  fiiurth  cla.ss  . 

Whole  class 

...do    


21  (p.m.) do 


Electricity:  Arc  lighting. 

Ships*  torpedoes;  gunpowder  (practical). 

Improvising  fuzes  and  detonators  (practical). 

Measurementa  of  currents,  and  £.  M.  F.  (practical). 

Improvising  fuzes  and  detonators  (practical). 

Measurements  of  currents,  and  E.  M.  F.  (practical). 

Ships' torpedoes;  gunpowder  (practical). 

Explosives:  Gun-cotton  manufacture  at  this  at*- 
tion. 

Electricity :  Incandescent  lighting. 

Electric  lights  (p»-actical).  ' 

Torpedoes:  Torpedo-hoats. 

Electricity:  Electric  transmission  of  power;  mo- 
tors ;  search-light  apparatus. 

Measurement  of  currents,  and  E.  M.  F.  (practical). 

Improvised  torpedties  (hoats)  (practical). 

Ships'  torpedoes;  gun-cotton  (practical). 

Electric  lights  (practical). 

Explosives:  Gun-cotton  manufacture  at  Waltham, 
Ahhey,  and  Stowniarket. 

Torpedoes:  Toi-pedo- boats. 

Improvised  torpedoes  (boats)  (practical). 

Measurements  of  current-^,  and  E.  M.  F.  (practical). 

Ships'  torpedoes:  Gun-cotton  (practical). 
Do. 

Improvised  toi-pedoes  (boats)  (practical). 

Measurements  of  currents,  and  E.  M.  F.  (practical). 

Electricity :  Secondary  batteries ;  theory  of  charge 
and  discharge;  Brush  system. 

Torpedoes :  Movable ;  Whitehead. 

Electric  lights  (practical). 

Explosives:  Gun-cotton,  testing,  storing,  inspect- 
ing, transporting,  and  safety  of. 

Electri<'ity :  Telephone,  bells,  induction  balance,  &o. 

Explosives  :  Gun-cotton  preparation  of  ship's  sup- 
plies, storing,  inspecting,  and  care  on  shiyboara. 

Torpedoes :  M()vable  torpedoes ;  Whitehead. 

Explosives:  Gun-cotton,  exploding  and  appiication 
of. 

Dynamo  machines  and  arc  lamps  (practical). 

Boat,  gun-cotton  torpedoes  (practical). 

Testing  and  packing  gun-cotton  (practical). 

Boat  gun-cotton  torpciioes  (practical). 

Testing  and  packing  gun-cotton  (practical). 

Dynamo  machines  and  arc  lamp^ (practical). 

Testing  and  packing  gun-cotton  (practical). 

Dyiiamu  machines  and  arc  lamps  (practical). 

Boat  guh  cotton  torpedoes  (practical). 

P^lectric  lights. 

Torpedoes:  Movable;  Whitehead. 

Electricity :  Supplementary. 

Measurements  ol  machines  E,  M,  F,  and  R  (prac- 
tical). 

Countermining  and  net  defense  (practical). 

Fast  launches  (practical). 

Electric  lights  (practical). 

Torpedoes:  Lay  (practical). 

Explosives:   Fulminate  of  mercury,  manufactare, 
storing,  transporting  and  uses  of '(practical). 

Countermining  and  net  defense  (practical). 

P'ast  launches  (practical). 

Measurements  of  machines,  E,  M,  F,  and  R  (prac- 
tical). 

Fast  launches  (pi*actical). 

Measurements  of  machines  E,  M,  F,  and  R  (practi- 
cal). 

Conntemiining  and  net  defense  (practical). 

Torpedoes:  Movable;  lay  (practical). 

Torpedoes:   Drifting  torpedoes,   submarine,   giiDS 
an<l  projectiles,  rockets.  Sec.  (practical). 

Electric  lights  (practical). 

^Making  nitro-glyceiine,  dynamito,  and  explosive 
gelatine  (practical). 

Towing  t'ori)edoes  (practical). 
Do. 

Making  nitro-glycerine,  dynamite,  and  explosive 
gelatine  (practical). 

Submarine  diving  (practical). 

Electric  light  (practical). 

Submatine  diving  (practical). 

Torpedoes:  Attack  with  and  defense  against  offen> 
sive  tOTpedo<'s,  nets,  &c. 

Explosives:   Other  explosives  and  liquid  carbonic 
acid  for  propelling  movable  torpedoes. 
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Dftte. 


Tnesday,  July  22  (a.  m.) 


Tuesday,  Jaly  22  (p.  m.) 

Wednesday,  Jnly  28  (a.  m.)  . . 

Wednesday,  July  23  (p.  m.) . . 

Wednesday,  Jaly  23  (evening) 
Thursday,  July  24  (a.  m. ) 

Thursday,  Jaly  24  (p.  m.) 

Friday,  July  25  (a.  m.) 

Friday,  July  25  (p.m.) 

Friday,  Jnly  25  (eveninir) 

Saturday,  «raly  26  (a.  ro.) 

Monday,  July  28  (a.  m . ) 


Monday,  July  28  (p.  m.) .... 
Tuesday,  July  29  (a.  m.) . . . 
Tuesday,  July  29  (p.  m.) 


Section  or  whole 
olasss. 


First  half... 
Second  half . 


Lecture  or  practioal  axeroUe. 


First  half 

Second  half 

First  half 

Second  half 

First  half 

Second  half 

One-fourth  class  . 

First  half 

Second  half 

Fust  half 

Second  half 

First  half 

Second  hnlf 

First  half , 

Second  half 

One-fourth  class  . .  j 

Whole  class ! 

First  half 


Second  half. 


Wednesday,  July  30  (a.  m.) . . 
Wednesday,  July  30  (p.  m)  . 
Wednesday,  July  30  (evening) 
Thursday,  July  31  (a.  m.)  — 

Thursday,  July  31  (p.  m.) 

Thursday,  July  31  (evening) . 


First  half... 
Second  half. 
FirPt  half. . . 
Second  half. 
First  half. . . 
Second  half. 
Whole  class 

do 

Ilalf  class . . 
First  half. . . 
Second  half. 
First  half. . . 
Second  half. 
Half  class... 


Efficiency  of  machines  and  lampa  (practical). 
McEvoy's  single  main  system  defenaiye  miast 

(practical). 
Efficiency  of  machines  and  lamps  (practical). 
McEvoy's  single  main  system  (practical). 
Efficiency  of  machines  and  lamps  (practioal). 
McEvoy's  single  main  system  (practical). 
Efficiency  of  machines  and  lamps  (practical). 
McEvoy's  single  main  system  (practical). 
Electric  lights  (practical). 
McEvoy's  sinjile  main  system  (practical). 
Efficiency  of  machines  and  lamps  (practical). 
McEvoy's  single  main  system  (practical). 
Efficiency  of  machines  and  lamps  (practical). 
McEvoy's  single  main  system  (practical). 
Efficiency  of  machines  and  lampa  (practicaL) 
McEvoy's  single  main  systen  (practical).  .^ 

Efficiency  of  machines  and  lamps  (practical). 
Electric  lights  (practical). 
Submarine  diving  (practical). 
Instillation  and  care  of  dynamos  and  electrical 
cuits,  workins  aod  care  of  high-speed  engiL 

mounting  ann  dismounting  of  engines  and  dyi 

mos  (practical). 
EngliHh  shutter  system  of  defensive  mines  (prscr< 

cal). 
Installation  and  care  of  dynamoa,  ^.  (practical)  «. 
EngllMh  shutter  system  (practical). 

Do. 
Installation  and  care  of  dynamos,  &o.  (practical^ .. 
English  shutter  system  (practical). 
Installation  and  care  of  dynamos,  Ac.  (practical  ^ . 
Run  Lay-IIaisht  boat  (practical). 
Run  elect!  ically,  controlled  launch  (practical). 
Search  lights  (practical). 

Do. 
Torpedoes,  dragging  for  (practical). 

Do. 
Search  lights  (practioal). 

Do. 


,  CLASS  OF  GUNNERS. 

Ou  the  lltb  of  Angnst  the  following  giinnors  reported  for  instrnotiou:  J.  J.  Walsli 
J.  RusHcll,  J.  Gaskina,  W.  Wilson,  T.  R.  Wilson,  W.  A.  Ferrier, 

As  the  course  was  to  cover  but  one  month,  it  was  mainly  practical  and  of  a  naio' 
suited  to  the  class  of  officers  on  shipboard. 

The  instruction  in  diving  was  given  under  the  snperintendence  of  an  o(fieet» 
follows : 

In  the  implements,  dress,  and  signals  used  in  diving,  taking  apart,  cleaning,  •^ 
assembling  the  ditferent  parts  of  the  ap])aratuH  used  in  diving,  and  in  the  neceM^ 
precautions  to  be  observed  when  engagetl  in  <living  operations. 

The  instruction  in  explosives  was  of  a  very  practical  nature,  and  included  '^- 
following  subjects : 

General  character  of  explosive  substances ;  what  constitutes  an  explosive  compo 
and  an  explosive  mixture;   how  explosive  effect  is  produced;  difference  betn 
combustion  and  detonatio'i,  and  how  the  latter  is  produced ;  what  exploeives  n 
be  detonated  in  order  to  obtain  the  best  n^Hults;  value  of  detonation  and  the  relai 
force  of  ditferent  explosives  when  detonated  and  when  fired  by  ignition ;   mal 
fulminate  of  mercury;  methods  of  washing,  storing,  testing,  transporting  and  h 
ling  fulminates;   care  of  fulminate  detonators  on  shipboard;   practical  exerci^ 
making  fulminate  detonators;  drying  detonators;   testing  when  drv  ;  care  of  dc  ' 
nators;  value  of  fulminate  of  mercury  as  a  detonating  agent  for  high  explosives. 

Gunpowder, — Inlluence  of  size  and  sha))e  of  grains  and  method  of  ignition  od 
effect  produced  ;  value  of  s))ecial  shapes,  such  as  spherical,  hexagonal,  prisma 

yUro-fjIycennc—A  brief  explanation  of  the  manufacture;  exi>eriments  sho^*^ 
properties;  care  of  nitro-clycerine;   storing,  testing,  washing  if  impure;  fm 
thawing,  transporting,  ex])loding,  when  liquid,'  when  frozen;  safety  when  frvM- 
nses  of  nitro-glycerine;   practical  exercises  in  exploding  and  handling;  preoantio' 
to  be  observed  ;  danger  when  exposed  to  shot. 

Dynamite. — Care  of  and  preservation ;  storing,  inspecting,  testing,  transpoitiii^^ 
danger  from  exudation  of  nitro-glycerine ;   signs  of  decomposition ;  frequenej 
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InatioD ;  effect  of  heat  and  cold ;  safety  of  dynamite  over  liquid  nitro-glycerine : 

If  when  exposed  to  shot ;   uses  above  and  below  water ;  exploding  soft  and 

djnamiteB. 

A|u«otical  exercise  was  given  in  making  and  exploding  dynamite. 

Xifktwe gelatine, — Manufacture,  properties,  storing,  testing,  inspecting,  and  trans- 

■Qrtuig;  effect  of  heat  and  cold,  decomposition,  danger,  uses,  exploding  by  Austrian 

fltoQator,  both  above  and  under  water ;   practical  exercise  in  making  up  and  firing 

^  of  explosive  gelatine. 

x*mM-cotUm. — A  brief  explanation  of  the  manufacture,  different  forms  of  gun-cotton 

Blue,  viz,  long  staple,  granulated,  disks,  slabs,  tape,  <&c. ;  its  importance  in  war- 

^iDd  extensive  use  in  other  couutrieH;  care  and  proservation  of  wet  gun-cotton, 

toiing,  inspecting,  testing;  how  treated  if  moldy  or  shows  signs  of  decomposition; 

awing,  drilling,  turning  into  special  shapes ;  effect  of  heat  and  cold  on  wet  gun-cotton  ; 

WW  carried  on  shipboard;  care  of  gun  cotton  on  ships;  safety  of  wet  gun-cotton  over 

iHother  explosives  when  exi)08ed  to  fire,  shock,  blows  from  bullets,  projectiles,  &c. ; 

iHaof  wet  gun-cotton,  exploding ;  practical  exercises  in  making  up  and  Hring  charges 

i>f  gon-cotton  to  show  how  it  should  be  used  to  destroy  guns,  blow  down  embauk- 

■ienta,  remove  rocks,  &c.,  both  above  and  below  water;  also  how  it  should  be  used 

^cnt  off  spars,  &c. 

Dry  gun-cotton  for  primers,  how  dried,  care  in  drying,  storing,  transporting,  inspect- 
QigiaDd  testing  dry  gun-cotton ;  signs  of  decom])Osition ;  how  to  stop  it ;  packing  dry 
Cin-€otton  to  go  on  shipboard ;  care  while  on  board ;  uses  of  dry  gun-cotton ;  safety 
•'JJpared  to  gunpowder. 
The  instruction  in  electricity  was  on  the  foltowing  subjects: 

A  general  expl:tnati(m  in  regard  to  the  sources  of  electricity  and  the  various  effects 

^rongh  which  it  manifests  itself.     Delinition  and  explanation  of  the  technical  terms 

^common  use:   Conduction  and  insnlntiou;  circuits,  simple,  branch,  and  earth; 

Pwperties  of  conductors ;  laws  governing  resistance;  relation  existing  between  elec- 

**i>nieter  force,  resistance,  and  strength  of  current  (Ohm's  law);  a  brief  explanation 

**' electrical  nnits;  voltaic  cells  and  batteries,  ])rineiplea,  method  of  setting  up  and 

^**Jnecting,  care  and  preservation;  magnets  and  magnetisni,  principles  of  magneto- 

**^tric  induction,  and  of  dynamo  electric  machines ;  full  explanation  of  Farmer's  nia- 

2j,Jne«;  care  required  and  method  of  finding  and  correcting  faults  in  them;  heating 

••^Pct  of  electric  currents;  fuzes;  eh«ctric  lights,  arc  and  incandescent;  search-lights 

^J^^  projectors,  especially  the  Sautter-Lenionnier  apparatus  now  in  use  in  the  Navy; 

*J**Jple  methods  for  detecting  breaks  and  leaks  in  wires  and  cables  and  for  repairing 

•Qeuij  electric  bells  and  thermostats;  general  principles  of  electricity  in  the  storage 

**Jtery. 

The  instruction  in  fuze-making  consisted  in  reriuiring  each  member  of  the  class  to 

^^'iHtrnct  igniters,  fuzes,  elt'ctric  gun  primers,  M.  E.  igniters,  and  fulminate  of  mer- 

'^'^  detonators. 

*^nriiig  all  ]»ractical  exercises  igniters  and  fuzes  of  their  own  manufacture,  as  well 

•Mectric  gun  primers,  were  Ubcd. 

2Je  instruction  in  torpedoes  was  as  follows: 

.Tie  use  of  gunpowder  tor]>edoes  and  the  knowledge  of  all  a])pliances  used  with 

^*lii  in  lioats  an<l  hhijjs  following  "Torpedo  Instructions."     (Part  I,  Spar  Torpedo.) 

^  the  use  of  gun-cotton  exercise  service  and  contact  tor])edoeH,  boat  and  shi]>  fittings, 

^^rs,&c.,  details  of  tilling,  fusiiig,  shipping,  handling,  testing,  and  firing;  preeautitms 

*^e8«»ary,  care  ot  material,  and  in  ilie  details  of  the  gun-cotton  outlit  for  ships. 

Practically,  ea<h  membi-r  of  the  <-lass  has  been  required  to  splice  wires,  making  all 

Uces  generally  used,  splice  on  igniters  and  fuzes,  <:onnect  up  with  A  an<l  C  machines 

JJ^l  with  tiring  batt«Mies;  use  s\vit<h  boards  and  terminals  in  making  conne<!tions 

*th  pennanent  wires;  spluu"  on  terminals  and  <'h*ctric  connectors  and  n-pair  switch 

^^rds.     Set  up  and  use  the  ship's  galvanometer  in  testing  for  continuity  and  insula- 

^Xl  with  its  own  cell  and  with  battery;  use  Farmer's  machine  A  an<l  C  (and  tiring 

^^)  in  exploding  ignit<rs  an<l  fuzes;  till,  tit,  and  fnz«'  gun]>ow«ler  torpe<lo«'s;  take 

*^^rt,  search  for  faults,  and  rcassenibb*  A  machine  and  tiring  key  and  C  machine;  use 

^  firing  plate  and  tiring  board,  making  all  connections  with  the  A  machine  and 

■"ing  battery ;  using  jjermancnt  wires  and  testing  and  tiring  igniters;  ehargi*,  fuze, 

**^  test  gun-cotton  torpedoes,  service,  coiita<'t,  and  exercise  and  exi)lode  gunpowder 

'^'^  gun-cotton  exercise  torjjedocs  from  steam  laucln-s;  charging,  handling,  fitting 

s,  and  steering  in  turn.     In  this  latter  instrnction  the  C  machine  and  portable 

t.iery  were  used. 

-Cieutenaut-Coumiander  Newell  was  detailed  to  have  general  charge  of  the  iustruc- 

^stmction  in  torpedoes,  torpedo  oiittits,  A-e.,  was  given  by  Lieutenant  Totten;  in 
"■^ctricity  by  Lieutenant  Maynard:  in  explosives  by  Professor  Whit**,  chemist;  and 
'^«utenant  McLean  had  charge  of  the  instructicm  in  fnze-making  and  diving. 
.The  class  of  18^4  should  be  comnien<led  for  the  interest  and  industry  with  which, 
^Cv  devoted  themselves  to  the  courst^  of  instruction,  and  I  am  happy  to  say  that 
^^toOQt  an  exception  were  most  diligent  in  their  studies. 
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They  were  the  first  class  which  enjoyed  the  advantages  of  thoroagb  exercise  with 
'the  gan-cotton  oatfit  now  supplied  to  the  service,  and  the  practical  coaiw  of  sub- 
marine mining  was  fnller  than  had  been  ever  attempted  before. . 

Fonr  members  qf  the  class  were  retained  to  participate  in  a  more  advanced  coqfm^ 
and  I  have  no  doubt  that  experience  will  show  the  wisdom  of  having  a  class  of  offi- 
cers through  the  year  with  more  time  to  develop  much  that  must,  from  the  bresdtli 
■of  the  subject,  be  but  slightly  dwelt  upon  in  the  short  summer  time. 

GUN-COTTON. 

The  gun-cotton  works,  in  the  process  of  erection  at  the  date  of  my  last  report, wen 
•completed  in  the  beginning  of  the  year,  and  an  experience  of  several  months  hai 
shown  no  change  in  tJie  plant  to  be  necessary. 

Some  10,000  pounds  altogether  have  been  manufactured,  and  in  grade  and  appeir- 

■  ance  will  compare  most,  favorably  with  the  best  English  gun-cotton.     Five  men  cob- 

stitute  the  force  in  the  works,  and  as  they  have  now  become  accustomed  totbrir 

duties,  there  will  be  no  difficulty  in  turning  out  200  pounds  per  month,  much  more 

than  the  present  needs  of  the  Navy. 

GUN-COTTON  OUTFITS. 

The  gun-cotton  outfit  is  now  complete  in  every  detail.    Working  drawings  of  eT«y 
*part  have  been  prepared,  so  there  will  be  entire  uniformity  in  their  preparation. 

A  very  successful  exhibit  of  the  n^w  contact  torpedo  was  made  during  the  ptf^ 
summer  in  the  T^reseuce  of  the  President,  Secretary  of  the  Navy,  and  other  diBtiA' 
guished  f)ers<m8,  by  which  the  schooner  Joseph  Henry  was  completely  destroyed  firoii 
'the  explosion  upon  contact  of  the  torpedo  from  the  end  of  a  steel  bar. 

The  total  amount  of  gun-cotton  now  supplied  with  the  outfit  is  in  the  neighbo^ 
-hood  of  a  thousand  pounds.     It  seems  desirable  that  an  extra  amount  should  he  at>^ 
plied  above  that  requin^d  for  the  allowance  of  torpedoes  to  meet  contingencies. 
Respectfully  submitted. 

THOS.  O.  SELFRIDGE, 
Captain,  and  Inspector  of  Ordnance,  in  charge  of  StaHn^f^" 
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United  States  Torpedo  Station, 

Newport,  B.  f* 

Sir  :  In  obedience  to  the  Departments  order  of  July  ii2,  lb84,  the  Board  appoin  ♦^ 
to  witness  the  examination  of  the  class  of  officers  under  ''  instniction  in  the  use  ^^ 
manufacture  of  torpedoes  at  Newport,  R.  1.,"  have  the  honor  to  submit  the  foUoiri^ 
rejmrt : 

The  examination  extended  over  two  days,  as  indicated  in  the  schedule  appendl^^ 
marked  A.  A  portion  of  the  time  was  taken  up  by  oral  answers  to  qnestions  Q'ft'^ 
the  natures  an(l  uses  of  the  various  tyi)e8  of  torpedoes,  upon  the  science  of  electrid'*Tt 
particularly  in  its  application  to  naval  warfare,  and  upon  the  chemistry  of  explosi^^^ 
Practical  exercises  in  illustration  were  then  carried  out. 

The  Board  desires  at  the  outset  to  express  its  conviction  that  the  officers  nm* 
instruction  have  made  faithful  use  of  tlieir  time  and  opportunities,  but  it  cannot  _  *' 
cor<l  its  satisfaction  witli  the  results  of  the  examination.     With  few  exceptions,     ^ 
theoretical  parts  of  the  course  wore  not  shown  to  have  been  mastered.    Tiie  ans 
were,  as  a  rule,  vague  and  not  to  the  point,  impressing  the  Board  with  the  idea 
much  effort  had  be«'n  expended  in  the  memorizing  of  certain  dates,  facts,  and  fign 
the  pith  of  tli(^  matter  having  been  altogether  missed.    The  same  remark  is  * 
appli<!able  to  the  ]>ractical  exercises. 

A  glance  at  the  examination  qnestions,  a]>pended  hereto  and  marked  B,  take 
connection  with  the  short  time  allotted  to  the  instruction  in  the  several  branc 
will  make  clear  the  im]>oHsibility  to  the  average  mind  of  attaining  even  an  appro 
to  thoroughness  in  so  wide  a  tield  of  study. 

The  nienihcrs  of  any  class,  at  the  Torpedo  Station,  divide  thrmseljires  by  a  nat*^ 
process  into  two  categories — those  who  care  only  to  acquire  a  practical  wo 
knowledge  of  the  service-torpedo  ontiits.  and  th<  se  who  show  the  inclination, 
tnde,  aiid  ability  nerdt-d  in  the  trained  torj)e<lo  specialiht. 

The  present  course  is  to  the  former  a  useless  waste  of  time  and  labor;  to  the  I 
a  hasty  and  su))erficial  treatment  of  a  wide-reaching  subject. 

If  a  short  and  purely  practical  course  were  established  covering  the  needs  <*'  ^ 
first  category,  the  instructor  of  the  station  would  be  in  a  position  to  select  a  c 
Dumbc^r  of  ofhcers  from  each  class  for  an  extended  term  of  compreheDsive  tnitioiiy  ■. 
theoretical  and  practical. 
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mtd  wishes  to  state  in  the  loost  unmistakable  manner  its  opinion  of  the 
node  of  lecturing.  The  instructor  reads  aloud  from  his  manuscript  to  the 
he  latter  write  their  rough  notes,  as  nearly  as  may  be  verbaiim^  from  this  die- 
mying  them  oat  smoothly  at  night.  As  many  of  these  lectures  cover  a  score 
I  pages  in  the  class-books^  it  is  not  to  be  wondered  at  that  no  time  is  left  at 
DMOD  of  the  overcrowded  day  for  the  study  and  assimilation  of  the  subjects 
Indeed,  to  describe  the  method  is  to  condemn  it. 

•rd  is  of  the  opinion  that  the  French  system  of  ^*f entiles  autographi^ea  "  should 
d  to  eliminate  all  needless  clerical  labor  and  to  give  the  instructor  time  and 
ity  to  elucidate  obscure  points  as  they  arise.  If,  also,  the  plan  of  allowing 
At  as  **rdp^titeur"  in  each  branch  were  introduced,  the  instructor  would  be 
if  mnch  unnecessary  detail  now  devolving  upon  him,  and  gain  time  for  mat- 
h  are  of  greater  importance. 

he  term  of  service  here  extended  to  four  years,  each  officer  could  act  as  as- 
r  half  his  time  before  being  advanced  to  the  duties  of  principal  instruutor. 
anging  of  the  members  of  the  class  in  order  of  merit,  by  means  of  recitation 
jars  hardly  upon  the  older  students,  who  have  frequently  lost  their  school- 
its  of  study,  but  also  who  are  none  the  less  diligent  and  attentive.  In  the 
f  the  station  it  has  been  the  almost  unvarying  experience  that  officers 
)r  instruction  have  not  needed  the  stimulus  of  emulation  to  make  them  eam- 
Bir  efforts  to  acquire  knowledge  of  an  important  branch  of  their  profension. 
ard  is  therefore  of  opinion  that  a  bare  certificate  of  proficiency  would  suffice, 
r  to  secure  uniformity  of  method  and  a  well-considered  balance  among  thedif- 
ktters  taught,  it  is  suggested  that  a  board  be  formed  of  the  instructors,  with 
ctor  in  charge  of  the  station  as  prcHident,  to  regulate  the  details  of  the  cur- 
Although  technical  in  its  nature,  the  Torpedo  Station  would,  it  is  thought, 
the  adoption  of  this  plan,  which  is  common  to  institutions  of  learning  the 
pr. 
re  the  honor  to  be,  sir,  very  respectfully,  your  obedient  servants, 

S.  R.  FRANKLIN, 
Commodore^  United  StaUa  Navy^  President  of  the  Board, 

J.  H.  SANDS, 
Commander,  United  States  Kary^  Memhtr, 

C.  F.  GOODRICH, 
Lieutenant' Commander,  United  States  -iVary,  Member, 

BP  OF  THE  Bureau  of  0«dnance, 

Navy  Department,  Washington. 


United  States,  Torpedo  Station, 

Xetvportf  R.  /.,  August  1,  1884. 

dore:  I  have  the  honor  to  submit  to  the  Board  the  following  programme 
les: 

1:  10  a.  ni.,  examination  in  electricity  till  noon;  1  p.  m.,  examinations  in 
I  till  3p.  m. ;  3  p.  m.,  practical  work  with  torpedoes. 

2:  10  a.  m.,  examination  in  explosives,  Home  experiments  with  gun-cotton; 
xperiments  with  eU*ctric  lighting  and  tori>edoe8. 
lation  in  fuze  room, 
ipectfully,  your  obedient  servant, 

TIIOS.  O.  SELFRIDGE, 
Captain,  and  Inspector  of  Ordnance,  in  charge  of  Station, 

dore  S.  R.  Franklin,  1 1.  8.  N., 

mdent  of  the  Hoard  of  Visitors,  Torpedo  Station. 

KXAMINATIOX  QUESTIONS. 

torpedoes,  1H84. 

lain  the  gunpowder  sorvire  torpedo,  constniction,  sizes,  how  used  from 
i  ships,  how  prepared,  handled,  and  fired.  Explain  the  outfit  for  gunpowder 
I  (omitting  the  galvanometer). 

»i. — Explode  Irom  a  boat  a  service  75-pounder  gunpowder  torpedo,  using  a 
e. 

lain  the  gun-cotton  service  torpedo,  construction,  how  used  fnmi  a  ship,  how 
handled,  and  fired.     Explain  the  gun-cotton  torpedo  outfit  (omitting  the 
irpedo,  boat  and  fittings,  galvanometer). 
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Practical. — Explode  from  the  Triana  an  exercise  |^n-ootton  torpedo,  OBiiig  the  A 
machine  and  firing  key. 

3.  Explain  the  contact  gun-cotton  torpedo,  conatmction,  how  need  firom  a  boat,  bow 
prepared,  handled,  and  fired.    Explain  the  boat  torpedo  fittings  for  gnn-cottoD. 

PracficinZ.— Connect  np  the  contact  torpedo,  introdncing  a  bell  in  the  cirenit,  and 
•how  its  working  (in  the  niusenm),  nsing  the  immersion  battery  and  switch-board. 

4.  Explain  the  testing  and  firing  plate,  construction,  use  with  machine  and  battery. 
Practical. — Prepare  and  fire  from  Triana  a  service  lOO-pounder  gunpowder  torpedo, 

using  the  A  machine  and  plate.  J 

5.  Explain  the  ship  galvanometer,  construction,  and  use.  J 
Practical. — Set  up  the  galvanometer  and  explain  how  used.  * 
Explain  the  testing  and  firing  board,  construction,  use  with  machine  and  batter. 
Practical. — Prepare  and  fire  from  Triana  an  exercise  gun-cotton  torpedo,  using 

A  machine  and  board. 

6.  Explain  the  general  principles  involved  in  the  defense  of  a  port  or  channell^ 
j^rely  electrical  torpedoes,  referring  specially  to  the  cases,  kind  of  torpedoes,  1DOO^ 
ings,  cables,  junction  boxes,  disconnectors,  planting,  charges  and  effective  depths 
radius  of  destructive  effect  and  necessary  intervals,  giving  the  reasons  for  each,  lod 
the  advantages  and  disadvantages. 

PracficaZ.— Prepare  and  fire  from  a  boat  an  exercise  gun-cotton  torpedo,  using  the 
immersion  battery. 

7.  Explain  mechanical  and  electro-mechanical  types  of  defensive  torpedoes,  ad- 
vantages and  disadvantages,  how  used  in  a  defensive  system.  What  other  meioi 
will  be  employed  to  strengthen  a  sabmarine  defense,  how  will  these  be  utilized  lad 
where  placed. 

Practical. — Show  the  working  of  explosive  grapnels. 

8.  Explain  the  general  principles  of  electrical  torpedoes  in  a  defensive  system,  aid 
how  the  position  of  a  vessel  with  reference  to  any  torpedo  can  be  determined.  Ex- 
plain tbe  methods  of  firing  by  observation,  advantages  and  disadvantages.  TlM 
explain  the  Shutter  arrangement  where  a  vessel  is  made  to  signal  her  own  positioa» 
advantag(^B  an<l  disadvantages. 

Practical. — Connect  up  and  show  working  of  the  Shutter  apparatus  (iu  mnsenni). 

9.  Explain  the  McEvoy  single  main  system,  his  circt't-closer,  Junction-box,  and 
firing-table. 

Practical. — Connect  up  the  apparatus  in  the  museum,  and  show  tbe  working  of  the 
same. 

10.  Explain  the  proposed  methods  for  tbe  removal  and  destruction  of  channel  ob- 
structions and  clearing  a  channel  of  toriiedoes. 

Practical. — Prepare  and  explode  from  a  boat  a  service  gun-cotton  toqiedo,  using tli* 
immersion  battery. 

11.  Explain  tbe  ditt'erent  methods  for  mechanically  or  electrically  controlling  boaltr 
what  use  can  be  made  of  tliom.  Give  a  concise  description  of  the  fast  torpedo  bos^ 
showing  the  concedi-d  n*quireinrnts,  and  how  fulfilled. 

Practical. — Connect  up  and  illustrate  the  use  of  two  testing  and  firing  boards  (■* 
musenni). 

12.  Give  a  genernl  description  of  the  Whitehead  torpedo,  what  is  claimed  ^ot^ 
shape,  construction,  speed,  an<l  how  it  is  projected  from  large  and  small  vessels  (O*^ 
givingthcdetnilsof  the  starling,  stopping,  sinking,  firing,  and  immersion  mechani00i^ 

Practical. — Connect  np  and  show  the  working  of  the  electrical  switches,  i^ermmo^'^^ 
wires,  and  terminals  usually  found  on  a  ship. 

13.  Kx])Iain  the  mechanism  that  controls  the  starting,  stopping,  sinking,  and  fifi^ 
of  the  Whitehead  torpedo.  .^ 

Practical. — Prepare  and  tire  an  exercise  gunpowder  torpedo  from  a  boat,  nsing  ^^ 
C  machine.  *^ 

14.  Explain  how  in  the  Whitehead  torpedo  a  straight  course  and  constant  daS*^ 
are  maintained. 

Practical. — Locate  and  correct  faults  that  may  occur  in  the  C  machine.  ^^ 

15.  Explain  the  Lay-Haight  (controlled)  movable  torpedo,  construction,  anai^^C, 
ment,  details  of  the  ditlerent  parts,  and  method  of  controlling  the  movements  of   '^ 
torpedo.  ,  ^ 

Practical. — Connect  up  the  apparatus  usiul  in  ccmtrolling  the  boat  and  show       ^ 
working. 

16.  Explain  the  McEvoy  duplex  spar  torpedo,  and  how  used.  ^ 
Explain  drifting  torpedoes — submarine  boats  and  projectiles— rocket  torpedoei 

hand  grenades  and  darts. 

Practical. — Fire  from  Triana  a  service  gun-cotton  torpedo,  using  the  testing  and 
ing  plate  with  a  battery.  ^ 

17. — Explain  the  proposed  methods  of  defense  against  offensive  torpedoes,  And  g^ 
also  your  views  of  the  best  plan  for  conducting  an  attack  with  the  same. 

Practical. — Kig  and  operate  Captain  Selfridge's  plan  of  defense. 


REPORT  OF  THE  SECRETARY  OF  THE  NAVY.       493 

kteinto  what  classeB  are  torpedoes  divided^  what  are  the  principal  types,  and 
1  be  roquireil  of  the  Navy  with  regard  to  tor])edoe8.  Give  a  general  idea  of 
oipedofs,  including  the  Harvey,  French,  Danish,  and  German  types.  How 
operated,  and  with  what  favor  are  they  wow  held  t 

mL — Show  how  the  D.  E.  machine  (A)  and  firing-key  are  used,  and  how 
knits  may  be  located  and  remedied  in  those  D.  £.  machines  fuiiiished  the 

FUZE-MAKING,    1884. 

;ribe  the  construction  and  use  of  the  M.  E.  igniter. 

sribe  the  construction  and  use  of  the  D.  E.  igniter. 

sribe  the  construction  and  use  of  the  D.  E.  fuze. 

iribe  the  construction  and  use  of  tho  D.  E.  detonator. 

Tibe  the  construction  of  the  D.  E.  cannon  primer. 

ribe  and  illustrate  the  moasuremeut  of  igniter  bridges  for  inspection. 

ELECTRICITY,  1884. 

it  is  meant  by  electro-motive  force  f    What  is  the  difference  between   the 

.otive  force  of  a  battery  and  the  potential  difference  between  its  terminals 

closed  circuit?     How  measun*  the  E.  M.  F.  of  a  battery  ? 

It  is  meant   by  electrical  rcsiHtance  f     Upon  what  does  the  resistance  of  a 

r  depend  t    What  eff«ict  does  a  rise  in  the  temperature  have  upon  the  resist- 

lifferent  conductors  ? 

ite  the  resistance  at  l.V^  C  of  1,000  yards  of  copper  wire,  one-tenth  inch  diam- 

we  conductivity  is  95  per  cent,  (the  resistance  of  1  foot  of  pure  copper  wire, 

sandth  inch  diameter,  at  0°  C  is  iK72  ohms. 

tr  by  a  diagram  the  principle^  of  Wheattrtone^s  bridge. 

a  bridge  and  measure  a  resistance. 

3ribe  Conden's  method  of  measuring  the  electro-motive  force  and  resistance 

ery. 

the  apparatus  and  measun;  the  electrical  dimensions  of  a  given  battery. 

ftt  are  the  defects  of  a  simple  zinc-copper  acid  battery  f    How  are  these  de- 

ledied  in  the  Daniell's  cell  ? 

maximum  current  will  a  battery  of  12  DaiiielTs  cells  send  thr<uigh  a  galvan- 

f  50  ohms  resist anc<'  shunted  with  a  resistance  of  2  ohms,  if  each  cell  of  the 

lias  a  resistance  of  li  ohms,  and  the  leading  wires  to  the  galvanometer  a  re- 

of  2  ohms  t     How  must  the  vvUh  be  arrange<l  ? 

at  qualities  an^  «'ss«*ntial  in  a  batt<'ry  to  be  used  for  torpedo  firing?    Of  the 

twn  batteries,  which  are  the  best  ada])ted  to  the  jiurpose  f    Describe  the  M. 

1. 

Bribe  the  station  immersion  battery.     What  li«|uid  is  emjdoyed  in  it  f    Call- 

esistance  of  the  battery  1  ohm  and  its  K.  M.  F.  7  volts,  calculate  the  maxi- 

nber  of  service  fuzos  it  will  tire  simultaneously. 

it  is  a  voltamerer  ?     Describe  the  construction  of  the  one  at  this  station. 

f  the  range  of  the  instrument  be  extende<l  ? 

Tence  of  ])oteiitial  of  75  volts  will  produre  a  dellectitm  of  45-^  on  a  certain 

er,  whose  resistance  is4(M)  ohms.     If  an  additional  resistance  of  500  ohms  be 

id  in  the  voltaineler  circuit,  to  what  ])otential  ditlerenee  will  a  detlection  of 

spond  ? 

it  is  a  secondary  or  storage  battory  ?     ITpon  what  principle  does  the  storage 

'  in  the  secondary  batt«^ry  depj'iid  f 

ige  battery  of  *-iO  c«'lls,  viuh  having  an  electro-motive  force  of  1.9  volts  and  a 

e  of  .OOIJ  ohm,  is  employed  to  feed  incauilescent  lamps  which  require  Ii5  volts 

ampires  each.     What  is  the  maximum  number  of  lamps  that  can  be  supplied 

battery  f 

lat  is  an  electro-magnet  f 

length  of  coi>per  wiro,  whose  diameter,  including  insulating  covering,  is  .01 

1  be  re(iuired  to  wind  a  bobbin  2  inches  long,  1^  inch  outside  <liameter,  and 

side  diameter  f 

on  what  does  tin*  heat  developed  in  a  circuit  depeiul  f 

ite  thediametrr  of  a  copp«*rwire,  which,  when  fnM*ly  exposed  to  the  air,  will 

nrrent  of  1,000  anii)ires  without  increasing  in  temperature  more  than  75°  C. 

resistance,  l.Or)  inicrohnis.)  f 

lat  qualities  are  most  desirable  in  a  material  for  making  the  bridges  of 

^hat  materials  have  been  found  the  most  suitabh>,  and  why? 

n  the  method  of  calculating  the  number  and  arrangements  of  fuzes  which 

red  simultaneonsly  from  a  given  source  of  electricity. 
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13.  What  is  a  dynamo  machine  f    Upon  what  principles  does  its  action  depend 
What  is  a  series  dynamo  f  a  Hhunt  dynamo  f  a  compound  wound  dynamo  f    (Diagnm 
showing  the  winding  of  each.) 

What  consiilerations  should  govern  in  selecting  a  dynamo  for  use  on  board  shipf 

14.  Describe  the  Farmer's  A  machine  and  tiring- key.     What  is  the  object  otth* 
short  circuit  in  tlie  latter?    How  does  the  c  machine  differ  from  the  at 

15.  lu  order  to  determine  the  electro-motive  force  of  a  dynamo  machine,  wbatmeM- 
nrenieuts  would  you  make  t     How  calculate  the  E.  M.  F.  t 

The  speed  of  a  dynnmo  is  kept  constant,  while  the  external  resistance  is  diminished 
gradually.  Explain  how  the  E.  M.  F.  of  the  dynamo  and  how  the  potential  dii^e^ 
ence  at  the  terminals  will  vary  (1)  when  a  series  dynamo  (2)  when  a  shunt  dyiiim» 
is  employed. 

16.  Describe  in  detail  the  experiments  you  would  make  to  determine  the  efiBcieney 
of  a  dynamo. 

17.  Distinguish  between  arc  and  incandescent  lightinf^.  State  to  what  parpON 
each  is  best  suited.  Show  the  method  of  arranging  the  circuits  of  the  two  kinaiof 
lampH.     Describe  the  construction  of  an  incandescent  lamp. 

18.  What  is  an  oh*ctro-m()t<ir  f  What  is  the  law  of  efficiency  of  a  motor  f  Whitii 
the  law  of  maximum  work  f 

Describe  the  torpedo  search  light  as  arranged  at  this  station,  including  motor, 
shunt,  <&c. 

19.  Di'scribe  the  searchlight  of  Sautter-Lemonnier  A*.  Co.,  including  dynamo,  en- 
gine, lumps,  and  projectors. 

20.  Explain  the  principles  of  the  induction  balance.  Describe  McEvoy's  sabmario* 
detecter.    Set  it  up  and  operate  it. 

EXPLOSIVES,  1884. 

1.  Give  general  composition  and  properties  of  explosive  substances  andthtebtf- 
acteriHtioH  of  an  explosive  reaction  ;  also  distinguish  between  explosive  mixture ud 
explosive  compound. 

2.  DiwcusH  pbysical  state,  external  condition,  mode  of  firing,  and  show  Ttlaeof 
detonation. 

3.  Preparation  and  purity  of  material  for  the  manufacture  of  nitre  glycerine. 

4.  Manufacture  of  nitro-glycerine,  Marbray's  and  Nobel's  method. 

5.  Nitro-glycerine,  properties,  transporting,  storing,  inspecting,  exploding,  ibA 
uses. 

6.  Dynamite  compoNition,  manufacture,  properties,  exploding  soft  and  fVoniiti^ 
vantages  over  explosive  mixtures. 

7.  Explosive  gelatine  composition,  manufacture,  properties,  storing,  explodlif 
(Austrian  detonators),  advantages  over  <Iynamite. 

H.  Gun-cotton,  jtrepaiation  of  materials. 

9.  Dipping,  cDoling  pits,  reaction  of  formation,  extracting  the  acids,  immersion 
wringing,  boiling. 

10.  Pulping.  ]H)achiug,  adding  alkali. 

11.  Testing  tbe  pulp,  heat  test,  solubility  test,  testing  the  finished  gun-cotton. 

12.  Molding  and  pres'^ing  gun-eotlon  pulp. 

I'A.  Sawing,  drilling,  treating  with  carbolic  acid  solution,  packing,  storing,  tr^^^ 
porting,  iiiH|M'cting  wet  gun  cotton. 

14.  Drying  priuiers  on  board  ship,  packing,  storing,  transporting  and  testing    ^^ 
gun-cotton  ))riin«'rs.  _^ 

If).  Exploding  wet  and  dry  gun-cotton,  advantages  of  gun-cotton  over  all  o*^.  ■** 
explosiv»s  for  t<»rpedoeH. 

1(>.  Fulminate  of  mercury,  mannfacture,  composition,  uses,  and  care. 

17.  Liquid  carluMiir  arid,  manufacture  and  ui«es  in  torpedo  warfaie. 

18.  Gunpowder,  mauufa(;ture,  compare  with  high  explosives,  and  show  adva; 
of  the  latter  for  torpedo  service.     Discuss  size  and  form  of  gunpowder  grains. 


Torpedo  Station,  Newport^  R, 
Sir:  We  beg  leave  to  submit  the  following  report  of  trials  of  dyuamo-electrio 
cliiucH,  lamps.  proj»'ct(»rH,  «&.c.,  mcide  in  c<»iui»liauce  with  your  orders  of  March  Sd 
31  and  April  2  and  11: 

SAUTTKR,    LKMONNIRR  AND  CO.'S  SEARCH-LIGHT  APPARATUS. 

This  apparatus  com{)rises  two  Gramme  dynamos;  one  Brotherhood  engine  for. 
ing  both  dynamos;  two  electric  lamps,  hand  regulators;  one  electric  lamp,  aatont 
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*;  two  Manoin  projectors;  one  oommiitator  for  directing  the  cnrrent  from 
lamos  into  toe  same  exterior  circuit,  or  the  current  from  each  dynamo  into- 
izterior  circait;  two  single  conductor  cahles;  two  double  conductor  cables; 
9ineter  for  indicating  the  rate  of  revolution  of  the  dynaniOH;  one  nupply-box 
ig  spare  collector  bruHhcH  for  the  dynamos,  couplings  for  the  cables,  colnred 
«,  screws,  Ac,  for  observing  the  arc,  pliers,  screw-driver,  tine  sand-paper,, 
nd  liDen  tape,  &c. 

THE   DYNAMOS. 

are  of  the  type  designated  by  the  makers  as  "C.  H.  C.  T."  The  armature  is 
tions;  its  resistance  is  0.24  ohms.  The  field  magnets  are  in  eight  parts,  four 
id  four  below,  each  four  terminating  in  a  common  pole  pi«'ce.     The  field-mag- 

are  Joine<l  four  in  series  and  two  in  arc,  and  are  in  tne  same  circuit  as  the 
)  an«l  external  circuit.  The  resistance  of  the  tifld  magnet  circuit  is  0.60 
Phe  collector  brushes  are  tlat  bundles  of  tinned  copper  wires,  carried  in  holders 

set  screws  to  brass  rods  pr(»jecting  from  the  cast-iron  neutral  piects  of  the 
^ets.  The  outer  ends  of  these  rods  carry  a  gear,  o])erated  by  an  endless 
» fbat  each  brush  is  independently  adjusted. 

afis  of  the  dynamos  revolve  in  brass  bearings  which  have  oil  receptacles  in 
'er  parts.     On  the  fiont  of  each  dynamo  is  an  ebonite  plate  bearing  two  stont 

binding  screws,  maiked  P  and  N,res])ectively,  and  a  switch  for  breaking  the 
b  this  point.  The  negative  binsh  of  the  collector  is  connected  directly  with 
inal  marked  N.  The  positive  brush  is  connected  with  one  end  of  the  tield- 
ircuit,  the  other  end  of  this  circuit  being  com  ected  with  the  terminal  marked 
holder  of  the  positive  brush  also  carries  a  stout  binding  point. 
ynanioB  and  the  motor  are  mounted  on  one  cast-iron  bed-plate,  the  motor 
iced  between  the  dynamos  and  all  three  shafts  in  line.  The  hhaft  of  each  of 
iDios  is  joined  to  the  shaft  of  the  engine  by  meaub  of  two  bolts,  which  are 
threads  and  nuts  to  a  flange  on  the  shaft  of  the  dynamo,  and  which  have 
al  heads  fitting  into  cvlindrical  boles  in  flanges  on  the  ends  of  the  motor 
iy  this  arrangement  an  exact  alignment  of  the  thiee  shafts  is  not  absolutely 

le  dynamo,  operating  its  lamp,  when  driven  at  an  average  speed  of  66.')  revo- 
ler  minute,  developed  an  average  current  of  4:<.4  am]i^res,  with  an  average 
I  diflerence  at  the  terminals  of  4H.7  volt.s.  The  resistence  of  the  external  cir- 
ch  included  1('0  ujeters  of  cable  an<l  an  antmiett  r  (resistance  .053  <»hms,  eqniva- 
0  meters  of  cable)  foT  meaHuring  the  current,  was,  theiefore,  IS:J=1.13  ohms. 
he  two  dynamos  sup])lying  one  lamp  the  average  current  g«  nerated,  at  an 
speed  of  fWiO  revolutions,  was  .'T.H  anii)eres,  with  a  potential  difl'erence  of  01.2 
the  tenninals. 

'uamos  ran  without  undue  heating,  and,  after  several  hours*  run,  a  thermom- 

U|K»n  the  hottest  ])arts  of  the  coils  showed  a  temperature  of  110°  to  IIK**^  F. 

king  at  the  brushes  is  not  great  when  the  brushes  are  properly  set,an<l  there 

ibt  that  the  collector  is  sufficiently  substantial  to  last  nmch  longer  than  an 

cruise. 

THE  ENGINE. 

rotherhood  engine  has  three  single-acting  cylinders  of  sev«'n  inches  diameter 
iches  stroke,  jjlared  at  angles  of  \'2i^  with  taeh  other  in  a  veitical  ]dHne  at 
gles  with  its  shaft,  on«*  cylinder  b»  ing  vertically  above  the  shaft.  The  thn*e 
H  and  the  crank  chamber  ar«'  cast  in  one  piece,  leaving  apertures  in  the  sides, 
id  back  for  assembling  and  adjusting  the  internal  )>arts.  The  apeitures  at  the 
i  back  are  closed  b\  plal«'s,  bolted  on,  which  <an  readily  be  removetl.  The 
•rs  of  the  crank  cbaiiilier  are  also  boltt  d  on  and  contain  th(>  Habbitt  metal 
of  the  shaft.  The  bearings  of  the  shaft,  crank,  and  coi  ii(>cting  rod  aie  Inbri- 
a  mixture  of  oil  and  water  contained  in  the  crank  chamber,  which  is  dashed 
direction  by  the  moving  ])art.  A  small  trough,  with  a  pipe  l«-ading  to  the 
of  the  shaft  b  arings,  is  fitted  in  the  upper  part  of  the  crunk  chamber  to  in- 
pro]>er  lubrication  of  the  bearings. 

stons  are  cup-shaped  to  obtain  long  bearings,  and  are  connected  to  the  crank 
w  steel  ro<U,  having  bron/e  bearings  at  each  end.  Those  at  the  crank  are 
f  cylinders  held  to  the  crank-i)in  by  two  circtilar  straps  bolt«d  together  and 
t;  the  ends  of  all  three  sectors.  As  the  connecting  rotln  and  iN'arings  are  al- 
conipressi<»n  when  the  engine  is  working,  tht^  bearinus  may  become  consider- 
•n  without  atVerting  the  .smooth  working  of  the  engine. 

id  of  the  engine  shaft  extends  a  few  inches  outsitle  of  its  bearing  and  carries 

e- wheel,  at  which  connection  is  made  to  the  left-hand  dynamo  as  already  de- 

The  other  end  of  the  shaft  extends  only  to  the  outer  end  of  its  bearing  and 

t,  square  in  section,  cut  across  it.     A  similar  slot  is  cut  across  the  end  of  th» 


496       REPORT  OF  THE  SECRETARY  OP  THE  NAVY. 

valve  and  governor  shaft.  Between  tbe  slotted  ends  of  the  two, shafts  is  fitted  a  steel 
disk,  having  its  opposite  faces  at  right  angles  with  each  other,  projections  correspond- 
ing^with  the  slots,  the  whole  forming  a  kind  of  universal  joint. 

The  valve  is  circnlar,  hollow,  ana  made  of  bronze.    It  is  driven  by  projections  on 
its  shaft  fitting  into  two  slotted  lugs  in  the  valve,  so  that  the  shaft  may  bealittls 
out  of  line  without  cramping  the  valve.    The  valve-chest  is  bolted  to  the  end  cover 
of  the  crank  chamber|  a  tarred-paper  gasket  being  interposed  to  prevent  the  cow 
being  pressed  too  tightly  on  the  valve.     Steam  enters  the  valve  through  its  hollow 
axis,  and  is  distributed  to  the  cylinders  in  succession  as  opposite  apertures  in  the  two 
faces  of  the  valve  uncover  pairs  of  steam-ports  in  opposite  ends  of  the  valve-cheit, 
each  pair  having  a  common  communication  with  the  corresponding  cylinder.    Thiw 
small  holes  (^  inch  diameter)  in  the  valve  behind  the  steam-ports  facilitate  warmiog 
and  turning  over  the  engine  before  setting  it  at  full  work.    As  the  valve  rotates  the 
steam-ports  are  followed  by  exhaust  ports,  through  which  the  exhaust  takes  place  into 
an  annular  space  surrounding  the  periphery  of  the  valve,  and  thence  into  the  exhsoil 
pipe.    The  admission  ports  in  the  valve  are  cut  of  such  length  that  the  steam  is  eat 
off  at  about  three-eighths  of  the  stroke,  but  in  case  of  the  available  pressure  becoming 
lower  than  that  for  which  the  motor  is  designed  (45  to  50  pounas),  tbe  ports  may 
readily  be  lengthened  so  that  steam  shall  be  aomitted  for  any  portion  of  tbe  stroke ai 
may  be  required. 

The  shaft  for  the  valve  and  governor  passes  through  a  bearing  in  the  valve-cheit 
cover.  Just  outside  of  which  it  is  fitted  with  tbe  governor.  This  consists  of  two 
masses  of  metal  inclosed  within  a  metal  drum  secured  to  the  shaft,  which  are  thmil 
away  from  the  shaft  by  the  centrifugal  force  due  to  rotation.  The  thrust  is  comnra* 
nica'ted  to  a  collar  on  the  shaft  by  means  of  bell-crank  levers  and  rods,  the  collar  be- 
ing connected  with  the  forked  end  of  a  lever  which,  at  its  other  end,  is  connected  te 
the  steam  of  the  governor  valve.  A  spiral  spring  at  this  end  of  the  lever  tendete 
keep  the  governor  valve  open  in  opposition  to  the  thrust  of  the  governor,  the  twe 
opposing  forces  being  eoual  when  tne  rate  of  revolution  is  that  for  which  the  leoiiofi 
of  the  spring  is  adjusted.  The  tension  of  the  spring  is  regulated  by  turning  a  milled- 
headed  nut. 

With  51  pounds  boiler-pressure,  the  engine  driving  both  dynamos,  each  supplyiag 
its  lamp,  the  speed  momentarll}^  increased  from  600  to  725  revolutions  when  one  Isaf 
was  extinguished,  and  thou  fell  to  075  revolutions,  at  which  it  remained  steadily. 
When  the  whole  load  was  thrown  off  by  breaking  the  circuit  of  both  lamps,  the  is- 
crease  of  speed  was  slightly  greater.  It  is  evident  that  as  the  rate  of  revoloiioi 
varies  the  position  of  the  tbrottle  (governor)  valve  must  be  varied;  that  the  rpeed 
of  the  engine  must  vary  to  produce  changes  in  the  position  of  the  throttle;  and  ibit 
tbe  greater  the  differencos  of  pressure,  within  the  limits  of  which  the  engine  is  4e* 
signed  to  run,  the  greater  must  be  the  range  of  the  throttle  and  the  range  of  (he 
speed  of  revolution  within  which  the  engine  may  vary  when  the  load  is  snddsi^ 
changed.  Suppose,  for  example,  the  governor  adjusted  for  a  pressure  of  60  ponail 
per  square  inch,  and  a  speed  of  650  revolutions  per  minute.  A  comparatively  imall 
opening  at  tlie  tbrottle  will  admit  sufficient  steam  to  drive  both  dynamos  at  ddl 
power,  and  a  small  increase  in  speed  (as  in  case  the  circuit  of  one  dynamo  is  biota) 
will  close  the  throttle  so  as  to  admit  only  sufficient  steam  to  drive  one  dTnamo  it 
the  slightly  increased  speed  necessary'  to  cause  the  governor  to  hold  the  throttle  it 
the  new  position.  But  it  is  evident  tbat  with  a  lower  pressure  of  steam  and  tbe  esae 
adjustment  of  tbe  governor  more  motion  of  the  throttle  and  greater  differenoee* 
speed  would  be  re<iuired.  Ttiese  difierences  would  be  still  further  exaggerated  hy 
sudden  variations  from  full  load  to  no  load,  as  may  happen  from  breaking  of  the€•^ 
bons  or  careless  attendance  when  using  both  <lynanios  on  one  light  circuit.  For  le^ 
ular  and  proper  working  of  the  dynamos  the  attendant  should  adjust  the  goveroi' 
occasionally  as  the  conditions  of  working  vary.  With  a  little  practice  this  may  he 
done  as  readily  as  opening  and  closing  the  stop  valve  in  the  st«am  pipe. 

One  of  tlic  principal  features  of  the  governor  of  this  engine  is  its  direct  attoobiiie'" 
to  the  moving  part  of  the  spe^nl  of  which  is  to  be  regulated,  by  which  means  tb^ 
possibility  of  irregular  action  from  the  slipping  or  breaking  of  belts  is  avoided.  Tb* 
principal  moving  parts  of  the  governor  are  inclosed  in  a  metal  case  and  thas  ars  fr^ 
from  accidental  derangements. 

The  space  occupied  by   the  dynamos  and  engine,   including  all  projectionii  ™ 
8'  I"  long,  :V  V  wide,  and  3'  4^''  high.     The  bed-plate  is  2'  1"  by  6'  I",  the  endM 
tbe  two  lower  cylinders  projecting  over  the  bed -plate  6"  on  each  side.    The  he 

2'  H",  except  ut  the  center,  whore  the  upper  cylinder,  including  the  drain-oook,T 

a  height  of  S^"  above  the  dynamos.     Tbe  bed-plate  is  bolted  to  a  two-inch  pioe  &» 
overlaid  with  tongued  and  grooved  flooring,  no  special  foundation  beincr  reqi      • 
The  engine  runs  at  a  speed  of  (>5U  revolutions  without  great  vibration.    Todtaw 
at  this  speed  when  operating  two  lamps  a  minimum  boiler-pressure  of  45ponii^^ 
required.    The  engine  being  located  at  a  considerable  distance  fh>m  the  dm 
pressure  at  the  engine  is  probably  less  than  45  lbs. 
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TIIK   LAMPS. 

•  threo  lunipH,  two  beiiij^  for  jjeneral  use  (one  for  oaeh  projretor)  and  ro- 
latiun  by  baud,  tlietliird  being  an  automatic  Scrriu  lamp  for  sjiecial  use 
%.Jector. 

and-fed  biini>  tbc  feed  mechanism  consistn  of  a  rod  on  wbieli  two  serew- 
I  cut,  one  double  tbe  piteli  of  the  <>tb(?r.  The  eoarser  thread  advauees  the 
im-holder,  the  tiner  that  for  tlie  hiwer  carbon.  Two  simph>  attaebmenrs 
er  carbon-hobbM*  enaldc  the  upper  earbon  to  be  adjusted  ho  as  to  keep  the 
in  the  desin**!  positi(Ui.  Tbt*  b'uglb  of  tbe  are  is  :idjiisted  by  turning  a 
le  fewl-nwl,  and  tbe  are  is  kept  in  the  axis  of  tbe  projejjtor  by  turning  a 
]  on  the  side  of  tlie  bim[)  wbicli,  through  a  screw  gearing,  elevates  or  h)w- 
>1e  of  the  feetl -regulating  apparatus  an<l  carljons  tomeibtT. 
liar  feature  of  tbest'  lamps  is  tliat  tb«*y  art*  inclined  so  as  to  bring  tlie  axis 
lions  at  un  angle  (»f  about  2n  from  the  vertical,  and  by  a  slight  dis- 
Df  the  up.  er  earbon  To  tb»*  rear  the  ineandesceiit  fare  of  tin*  carbon  is  kept 
he  vertical  plane  or  ])arallel  with  tbe  n»lb'cting  mirror  in  tbe  projector. 
ISement  is  evid<'ntly  very  HU}M'rior  to  others  in  whicli,  while  the  carbouR 
tarly  vertical,  a  similar  (lisplar-ement  of  the  upper  carbon  to  tbe  rear  places 
aiiceiit  face  of  tbe  carbon  in  a  plane  inclined  t(»  the  retb'<  tor.  NN'itb  a  ]>roper 
llie  whole,  or  nearly  tbe  whole,  of  tin?  face  of  tbe  upper  carbon  is  directly 
••ani  the  retlector  N>itbout  being scre«'ned  by  the  ]»oint  of  tbe  lower  earbon. 
th  of  the  an;  should  be  kept  at  one-seventh  to  one-liftb  of  an  inch  when 
I  uae«l  in  tlie  projector  in  ord<'r  to  keep  near  tlie  focal  ]>oint  of  tbe  mirror; 
if  ibe  arc  be  increased  in  length)  there  will  be  a  gn'at  deal  of  extra  focal 
rn  (III  surrounding  objects  near  tbe  projector  and  for  some  distance  on  (d)- 
D  the  path  of  the  proj)er  beam,  gn'atly  lessening  the  observer's  apprecia- 
tant  illumination.  When  not  in  use  in  the  ])roji>(;tor  the  an;  may  be  in- 
any  length  within  tin*  limits  of  extinetiuu  (<lepen(ling  u]»on  tbe  electro- 
ie  at  the  lamp)  found  to  givt^  the  best  illumination  lor  tbe  cin>umstances. 
p  is  placed  in  the  projector  \n  it h  tin*  face  of  the  positive  carbon  toward 
,  that  is,  turne<l  away  fron»  the  mouth  of  tlu'  proj«*ctor,  as  otherwise  a  large 
tbe  ruys  would  escape  in  divergent  directions,  thus  illuminating  a  large 
tbe  j»it)jector,  where  it  is  luii  only  not  re(niired,  but  wlnire  it  is  actually 
,1.  A  small  <in;ular  screen  in  the  lamp  prevents  any  rays  escaj»ingdiiectly 
e  mouth  <»f  the  projector. 

lonx  for  the  lamp  are  1^  millimeters  (0.7  in<:b)  in  diameter.  The  positive 
oateil  with  rtjpper,  while  tin*  negative  carbon  is  not  so  coat4'd.  The  car- 
ir  to  he  of  good  (|uality,  but  want  of  homogeneity  ^^as  noticeable. 
»uiatie  lamp  is  of  the  well-known  Serrin  tyiie.  The  upper  carb(»n  <'au  be 
aa  in  the  hand  lamp,  but  as  the  axes  of  1b<>  carbons  are  verti«'a1,  tbe  light 
naitive  carbon  <'aniiot  be  thrown  upon  the  mirror  at  a  safe  angle.     This 

0  provided  with  an  attachment  by  which  the  entire  system  of  feed  rods 
ed  or  lowere<l,  so  that  tlu'  arc  may  be  a<ljusted  in  tbe  axis  of  the  projector. 

1  with  all  automatic  feeding  lam[»s  it  re(|uires  attention  to  kee])  the  dis- 
•»f  the  upiN-r  cailxui  right  for  pioducing  tbe  most  light,  and  for  tbe  siinie 
tl  ohtaiu  with  hand-fed  lamps,  vi/.  want  of  perfect  homogeneity  in  the 
rf^iilar  burning  at  the  back  and  front,  and  tbe  faet  that  tlie  axis  of  the 
on  1h  inclined  to  that  of  the  lowf>r.  tiiiis  reducing  the  actual  <lisplac<'ment 
er  carbon  in  the  direct  ratio  of  its  con^.umption. 

INK    1'KO.JKCHHtS. 

»Jector  consists  of  an  iron  cylinder,  with  a  retlecting  spherical  mirror  atone 

circular  glass  door  in  a  brass  !ram<'  at  the  other      The  i»roj»*<'t<ir  is  fitted 

nved  arrangement  for  reeeivin;;  tin*  bnnp  ami  permitting  it  to  be  moved 

u  the  niirnu'  for  t'o»al  adjustnuMit   by  a   screw  liiteil  with  a  band  wheel. 

part  of  the  lamp  extends  below  tin*  body  of  the  pn»jt»et«»r,  so  that  the  hand 

reguhlting  the  len;;th  of  the  ;ir-.-  ami   ils  :oljiistnieiit    lo  tin*  toeal  axis  of 

may  i>e  nuiiiipiilate<l  withoiil  opening  the  pr«»jeeti»r  do«)r.     On  the  side  of 

iir  is  an  obs^'rvation  tiilM*  for  oiiser\  ing  the  mndition  of  the  are.  contain- 

it  its  inner  t-nd  and  a   pri>iii  and  a  >er«'en  of  d.uk  ;:!aN>  at  its  outer  end, 

ima^e  of  the  are  :ind  ( .-irboii  points  is  \  i.sii)le  to  the  att<'iidaiit  standing  at 

the  projector.     In  the  center  of  th»»  mirror  is  a  '»mall  eirenlar  si^ht-hole, 

a  shnile  of  dark  glass,  tlimnuh  whirh  the  londition  of  tin'  carbon  points 

?rved  directly. 

■ictor  is  provideil  with  apertures  tor  v«Mitilafioii.  eovere<l  by  sheet-copper, 
'e  the  surface  id' tin*  I'vlindrie.-jl  body.  Il  i-  mounted  by  trunnions  on  an 
lieh  turns  on  a  ln)llow  e  st-iion  pi'de«-Ml.  To  the  ri^bt-band  trunnion  is 
evating  screw,  which  can  b.'  tiirown  o'lt  of  near  by  moving  a  clamp,  thus 

43  XAVV :V2 
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perniittiDg  a  niovomeiit  of  the  projector  tlirough  large  vertical  anglcH  by  hand  dircetly. 
Between  the  base  oi  the  Y  ^^^i^^  ^-^'^^  ^op  of  the  pedestal  are  four  friction  rollers,  so  that 
movement  through  horizontal  aiiglcH  is  easily  ejected  by  hand.     A  friction  clamp  is 
fitted  to  the  top  of  the  jiedestal  ior  controlling  the  movement  of  the  projector  about 
its  vertical  axis.     The  j)cde8tal  iH  fitted  with  two  binding  posts  for  the  cabl««  cun- 
dnctors  and  n  switch  for  putting  in  or  cutting  out  the  lamp,     i'ircuit  counertioiw 
between  the  pedestal  and  the  lamp  are  made  by  spring  contact  jiosts  pressing  up 
against  two  concentric  rings  of  brass  in  the  under  side  of  the  base  of  the  Y*  ^"i 
posts  and  rings  being  well  insulated.     The  sjiring  contact  posts  are  c<»nuected  with 
their  corresponding  binding  jjosts  by  insulated  cop])er  ribbons.     The  concentric  rinfft 
are  connected  by  similar  insulated  ribbons  of  copper,  led  through  the  hollow  anus  of 
the  Yt  &nd  malting  rubbing  contacts  with  other  and  similar  ribbons  lending  iuhide 
the  projector  to  the  lamp  contacts.     This  airangement  would  permit,  if  required,  ft 
continuous  rotation  of  the  projector  about  a  vertical  axis. 

The  special  and  )>rincipal  feature  of  this  projector  is  the  reflecting  mirror,  the  ia- 
vention  of  Colonel  Mangin.  of  the  French  army  engineers.  This  consists  essertially 
of  a  spherical  mirror,  tlie  two  laces  of  which  are  ground  to  ])ortions  of  surface* w 
spheres  of  different  radii  These  radii  are  found  by  calculations  based  upon  ther^ 
nnired  dimensions  of  the  ]>rojector  and  the  refractive  index  of  the  crown  glass  luwd. 
The  back  of  the  mirror  is  silven'd,  as  usual.  The  mirror  has  the  tbrm  and  propertiei 
of  a  concave-convex  lens  until  it  is  silvered,  when  its  action  chanties  as  fidlovrs:  A 
ray  of  light  iiroceeding  from  its  focus  is,  on  entering  the  glass,  bent  by  refnictioi 
toward  parallelism  with  the  axis  of  the  mirror;  it  is  then  letnrned  by  reflection  ini 
direction  more  nearly  ])arallel  with  the  axis,  and,  on  emerging;  is  again  refracted  in  ft 
direction  sensibly  parallel  to  the  axis  of  the  mirror.  All  of  the  rays  r«*11ected  fron 
the  mirror,  when  the  luminous  sonrce  is  at  its  focus,  will  therefore  unite  in  a  ntttij 
cylindrical  beam  of  light. 

Both  design  and  construction  of  the  Mangin  mirror  are  as  simple  and  efficacioniw 
can  well  be.  Experience  has  shown  that  ordinary  spherical  mirrors  cannot  l>e  med 
as  powerful  retlectors  on  a<'count  of  s]>herical  aberration  ;  metallic  paralnilie  iiiirron 
can  only  be  constructed  in  perfect  form  with  very  great  difiicnlty,  and  caniiot  be 
maintained  in  the  form  which  tli(*y  are  constructed  ;  a  parab<dic  mirror  of  glass  woild 
retain  its  form,  but  would  be  almost  impossible  to  construct.  The  Mangin  mirror, 
however,  is  an  almost  exact  e(|uivalcnt  for  a  glass  parabolic  mirror.  The  amplitude 
of  the  beam  and  the  areas  of  illumination  may  be  varied,  whithin  certain  liuiitA|l>7 
moving  the  sour<'e  beyond  the  focus.  For  obtaining  larger  areas  of  illuuiiDstiooft 
diverging  lens  is  supplied.  This  consists  of  a  series  of  piano-cylindrical  IeD^efl,ft^ 
•  ranged  with  their  axes  vertical,  in  a  circular  brass  frame.  When  in  use,  it  ishofi^ 
over  the  glass  door  by  holes  in  its  frame  fitting  over  hooks  on  the  pnyector.  Tbed^ 
verging  lens  increases  the  width  of  the  field,  but  not  its  height,  changing  theaectioB 
of  the.  beam  from  a  circle  to  an  ellipse.  By  its  use  is  avoide<i  gn-at  illumination  of 
near  obje(;ts,  which  would  result  from  an  atteni])t  to  increase  the  illinninated  areftl>y 
moving  the  voltaic  arc  out  of  the-  focus  of  the  mirror.  The  diverging  lens  incream 
the  divergence  of  the  beam  in  the  horizontal  direction  to  15^,  leaving  the  verticftldi* 
vergence  at  the  normal  •^^'. 

The  diameter  of  the  mirror  is  60  centimeters  (23.02  inches),  from  which  the  ipj*^ 
ratus  is  (tailed  a  tJO-ceiiti meter  proje<rtor.  The  focal  distance  of  the  mirror  is  332  mil' 
limeters  (l:i.07  inches). 

The  projector  is  fitted  with  an  o]»aquescnu'n,  which  may  be  interposed  lK»tweentbe 
arc  and  th«'  mirror  by  oprrating  a  short  lever  on  the  exterior  of  the  proj«'Ct or,  ftod 
nniy  thus  be  used  for  signaling.  The  shar]>ly  defined  character  of  it-s  pnijecteil  b«iB 
iiiak(*is  it  )>eculiarly  adapt«>d  to  this  purpose. 

THE   COMMUTATOR. 

This  is  foi-  the  purpose;  of  instantly  changing  the  ordinary*  arrangement  of  th* 
circuitN(in  ^^hieh  each  dvnamo  is  in  circtiit  with  and  supplies  current  for  itso** 
lamp)  to  the  special  arrani^ement  in  which  the  two  dynamos  are  coupled  in  an*,  ftD^ 
sunply  cm  rent  for  but  one  lamj).  Hy  a  reversal  of  the  commutator  the  first  arrftO^ 
nn'iit  is  lestored. 

TIh"  eomnnitator  ronsists  of  a  rectangular  <*boiiite  plate,  on  which  is  mouDted  io 
bras-i  Mipporis  an  elionite  cylinder,  at  one  end  of  which  is  an  insulate<I  handl«fi*' 
turning  tlie  cvlindiM  thnniiih  !'0-.  Ijnu)  the  ebonite  ])Iate  are  five  copper-plates,  thi** 
of  wlTnh  exl«'»id  across  tin*  ebonite  plate  below  the  cylinder  and  at  right-angles  with 
its  axis.  The  t\v(»  other  p]at«s  he  <lir«'cily  opposite  each  other  on  ditfer(*nt  sides  <^ 
tin'  cylinder  and  t«  rminaie  in  springs,  by  which  they  may  be  put  in  metallic  coniKfr 
tion  with  a  copp<'r  plate  on  the  cNlinder  itself'.  The  plate  nearest  thecylinder-baodlA 
has  two  binding  ]>osts  at  ea<'h  end,  those  at  one  end  being  respectively  connocledto 
the  ncL^ative  poles  of  the  two  dynamos,  thus  making  the  plate  the  common  DegattW 
])ole  of  the  two  machines.     The  two  plates  crossing  at  the  other  end  of  (he  oyllBdir 
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only  one  binding  post  at  each  end,  and  oiu^  end  of  each  b«fin^  connected  to  the 
ive  pole  of  one  dynamo,  thene  plates  become  practically  the  positive  ptdes  of  the 
mos.  Connections  with  the  two  lam]marc  made  from  the  remaining  binding  ])orita. 
:wo shorter  plates  in  the  middle  are  c(»nnected  to  the  poHitive  bni.sheH  (not  ]Ndes) 
e  two  dvnanios  respectively.  Each  dynamo  and  its  lamp  un^  now  in  a  Hcparate 
iude|>en<ient  circnit,  except  that  the  negative  plat(>  on  the  commutator  forms  a 
of  each  circnit.  In  order  to  put  both  dynamos  in  arc  on  either  lamp,  it  is  neces- 
Dot  only  that  their  like  ]K>les  shall  be  .joined,  but  that  their  similar  brushes 
also  be  Joined,  for  the  purpose  of  e<iualizin^  the  potentials  at  the  ends  of  the 
ooilsof  the  two  dynamos,  and  thus  prevent  intj^  the  reversiil  of  the  Held  of  either. 
is  effected  by  n>rating  the  ebonite  cylinder  thnMijjh  iM»"".  when  a  plate  upon  it 
'8  metallic  connection  between  the  two  jiositive  poles  (the  negative  ]>oIes  being 
dy  nnited),  while  a  second  plate  on  the  c.\  linder  connects  the  springs  of  the  niates 
BCted  with  the  positive  brushes  of  the  <lynamos.  When  this  is  done  the  lamps 
ftlso  be  conuecte<l  in  arc,  an<l  that  having  the  longest  arc  will  in  gentTal  go  out, 
)  the  Ii)(ht  from  the  other  will  be  very  nnich  increased. 

the  first  ex|>eriments  with  the  eomnnitator  it  was  found  that  in  several  in- 
■ca  one  or  the  other  of  the  machines  wan  r«*versed  in  polarity  and  both  lamps 
ved  of  the  current.  These  n;versals  took  place  when  but  on«>  of  the  lamps  was 
eration  at  the  time  tlie  commutator  was  moved,  except  in  om^  instance  (n'ported 
i«  member  of  the  hoard),  when,  both  <lynamos  being  already  supplying  current 
le  lamp,  that  lamp  was,  by  negli{j;ence  of  attendant,  allowed  to  ^o  out.  The 
na  for  these  reversals  were  not-  dis(.*overed,  the  condition  of  the  circuit  and  of 
ommntator  being,  so  far  as  we  know,  the  siime  at  all  times.  The  fact  that  they 
iwcnr  we  consider  a  disa<l vantage,  though  not  sntTiciently  great  to  condemn  the 
nmeut  for  the  nse  for  which  it  was  intended. 

THE  CABIJ<:8. 

ar  lengths  of  cable  are  included  in  this  apparatus — two  lengths  of  50  meters  (164 

each  contain  two  conduct (»rs,  and  two  lengths,  also  of  r>(»  meters  each,  a  single 

uctor. 

e  conductors  are  stranils  <»f  seventeen  cop]>er  wires  of  abttut  No.  VJ  h.  W.  G., 

ralent  in  conducting  capacity  to  a  single  wire  of  0".17  diameter,  the  diameter  of 

irand  being  (yM 875.     Ihe  <'onductors  are  c(»vered  with  a  parceling  <*f  cotton 

with  and  united  together  by  i'hatterton's  compound ;  the  pan'eling  is  served 
a  strand  of  ilax  yarn,  and  overall  isbrai<led  a  coveiingof  hemp  which  is  soaked 
ockholm  tar.  In  the  two  conductor  cables  the  outside  braiding  of  hemp  incloses 
conductors  in  one.  The  diameter  of  the  single  cables  ontsi<lfthe  insulation  is 
t  0".4.  The  resistance  of  each  conductor  is  CtCtf)  nhms  (for  TtO  meters) :  its  con- 
.vHy  is,  therefore,  about  UH^o  of  that  of  j»ure  copper, 
e  cables  are  very  pliable,  and  the  insulation  seems  to  be  all  that  is  required.     A 

length  of  the  cable  was  soaked  for  tuenty-t'our  hours  in  sea-water  without  any 
iiraliie  reduction  of  its  insulation  resistance.  It  is  ])r(»h:ib]e  that  the  <'able 
d  answer  very  well  for  um'  f>u  board  ship.  We  are  unable  tf»  eonu*  to  a  more 
ite  conclusion  without  actual  exp«>rience  with  this  cable.  The  double-core  form 
I  to  possess  considerabhwidvantages,  vi/,  tlie  greater  ease  with  which  the  con- 
jrs can  he  run  on  board  ship,  and  the  fact  that  they  will  exercist*  n<»  magnt'tlc 
n  on  tlie  compasses,  even  when  carrying  the  largest  currents. 

TIIK  TACIIO.MKTEU. 

is  instrnnient,  althiuigh  not  an  essential  ))art  of  the  si'ar<'h-liglit  ap))aratu^.  is  a 
great  ronvenience,  as  it  sh<»ws  at  all  times,  except  at  th'  instant  of  sudden  and 
changes,  the  rate  of  revolut  on  of  the  dvnanios  to  a  v«  i,v  close  a|)pro\imati<tn. 
placeffon  a  bracket  on  a  wall  near  the  d>nanios,  and  is  driven  by  a  bfit  ^oing 
the  coupling  tlange  of  the  shaft  of  th<-  right-hand  dynamo.  It  conhl  be  placed 
bulkhead  on  shiiiboard,  or  even  on  the  bed-plate  of  the  «  ii;.:ineaiid  dwiamo.  Its 
n  is  similar  to  that  of  the  governor,  a  rod  heing  pn>hed  in  oii(>  diieetion  by  a 
g  and  pulled  in  the  o]»posit<'  diieetion  by  the  eenirifng:il  thinst  of  two  revolving 
es  of  metal.  A  simple  connection  betwien  the  rod  and  a  pointer,  which  tra- 
«  a  plainly  marked  dial,  causes  the  pointer  to  indicate.  ]ik«-  a  s|iring  scale,  the 
I  corres|>onding  to  the  jmiII.  Its  indication^  are  eaNil>  read  ami  are  ]iarti<'nlarly 
eeable  in  enabling  the  attendant  to  maintain  tlie  d(  sired  speed  of  the  <l;^namos 
r  varying  pressures,  A:<'.,  by  occasional  a<IJiistmi*nts  o*'  the  ;;overnorand  --top- 
i.  Repeated  comparisons  of  this  in>1riinieiii  with  a  spee^Iconnt'  r  i>r  the  ordinary 
*imed  by  a  watch  showr<l  that  its  in^lii -ations  are  very  act  iiiat<'.  llach  pait  of 
atter-Lemonnier  search- Ii;:ht  ap]>aratns  is  coni}tli  t«>  in  it^^eli,  and  appropriate 
D  particalar  functions  it  performs,  so  that  it  may  be  used  with  other  search-light 
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apparatus,  if  rcriuiredi    The  denign  and  conBtruction  of  the  apparatus  embrace 
necessary  detail.    Several  drawings  of  parts  of  this  apparatos,  with  deaoriptioaB • 
the  **  model  of  1H81,''  have  been  published  in  the  report  of  the  Chief  of  the  Bareia 
of  Ordnance,  Navy  Department,  1W82,  pp.  <)7-70. 

TilE   UKUSIl   DYNAMO. 

The  Jirush  dynamo  is  of  the  size  known  as  the  No.  7  or  l(>-light  machine,  but  ii 
specially  wtniud  to  furnish  the  current  f(»r  two  ])owerfnl  arc  light-s  in  series.    A  spe 
feature  which  distinguishes  it  from  the  previous  forms  of  the  Brush  machine  if 
construction  of  the  armature  core.     This,  instead  of  being  of  cast  iron,  grooved  kmt 
slottiMl  to  prevent  heating,  is  made  in  the  form  of  a  coil  of  sheet  iron,  secured  to  a 
foundation  piece  of  wrought  iron.     The  sheet-iron  coil  is  made  upas  follows:  Al 
ribbon  of  ^^wedish  sheet  iron  l!t  inches  wide  has  riveted  to  it  transversely  strips  of  m» 
same  material  5^  iucli<>M  long  aud  of  varying  width,  placeil  in  such  numbers  and  id 
such  intervals  along  the  ribbon  that,  when  the  latter  is  rolled  upon  itself  in  the  f 
of  a  ring,  the  transverse  strips  come  one  above  the  other,  and  thus  widen  th^ 
exc-e))t  at  eight  points  equidistant  from  each  other,  at  which  it  has  only  the  w 
the  ribbon.     Eight  spaces  are  thus  formed  in  the  side  of  the  ring,  in  which  are  w> 
the  armature  coils.     Each  turn  of  the  ribbon,  with  the  transverse  strips,  is  co\ 
witli  a  varnish  which  insulates  it  from  the  neighboring  tnms.    Ventilation  is 
provided  for,  as  well  as  the  prevention  of  induced  currents,  which  would  injuri) 
lieat  ihe  core.     The  core  is  firmly  secured  to  radial  arms  projecting  from  a  oe 
hub,  the  latter  being  secured  U))on  the  shaft  by  set-screws. 

The  eight  coils  of  the  armature  are  connecte<l  in  pairs,  each  coil  and  the  one  disi 
rically  o[)posite  forming  a  ])air.     The  average  resistance  of  each  pair  of  coils  i"' 
olim.     By  the  arrangc^ment  of  the  commutators,  that  pair  of  coils  in  which  uoi     *^ 
tion  is  taking  place  is  cut  out  of  the  circuit,  and  the  remaining  pairs  areso  conii' 
that  one  pair  is  in  series  with  two  pairs  in  arc.     The  resi^t>ance  of  the  armature  VmuJ 
the  machine  is  in  operation  is  therefore  0.1*2  -f  0.06=  O.lci  ohm. 

The  tield  magnets  are  four  in  number,  the  cores  being  massive,  of  cast  iron,  «tth 
extended  pole  pieces,  each  of  which  embraces  about  three-eighths  of  the  an, 
breadth  of  the  armature.    The  cores  of  the  two  magnets  nearest  the  engine  are  b 
to  the  frame  of  the  engine,  the  other  two  being  connected  by  an  iron  castinff. 
four  field  coils  are  joined  in  multiple  arc.    Their  joint  resistance  is  0.44  onm 
total  resistance  of  the  machine  being  0.62  ohm. 

The  dynamo  was  designed  by  the  makei-s  to  give  a  speed  of  750  turns,  m  car 
50  ani]>eres,  with  a  ditference  of  potential  at  the  terminals  of  145  volts,  or  GOaiki 
with  a  difference  of  120  volts  at  the  terminals.    The  calculation  of  the  eli 
energy  in  horse- power  in  the  external  circuit  from  these  data  give  the        w 
results : 

1.  145  volts  X  50  amp^res  X  .00134  =  9.716  H.  P. 

2.  120  volts  X  60  amperes  X  .001:M  =9.648  H.  P. 

The  results  of  the  measurements  made  by  us  show  that,  with  an  average  snee' ^ 
62H  revolutions,  more  than  100  revolntions  lielow  the  sp«»ed  for  which  the  dyp        ' 
dehigned,  the  av<»rag«*  electrical  energy  developed  in  the  external  circuit  is'9 
])ower.     Or,  if  we  eoiisi<ler  the  ineasurenients  of  May  19  and  20  alone,  with  mi 
a<;e  speed  of  ()'27  revolutions  an  average  of  10.1  home-power  was  developed  ik 
external  eirenit.     There  is  no  donbt,  therefore,  that  at  a  speed  of  750  revc 
much  more  than  the  designate<l  energy  would  be  develoited. 

Th«'  machine  runs  without  c;\eeshive  sparking  for  a  dynamo  of  thiM  type,  and  is* 
quires  IK)  particular  ciire  after  the  brushes  an^  once  set.  It  is  found  by  ezpericsW 
that  if  the  l>rnshes  are  set  sntHciently  far  forward  to  reduce  the  sparking  to  theki^ 
possihh',  "Hashing''  will  oceurat  times,  and  the  electromotive  torce  developed  iio^ 
so  great,  for  the  same  spetMJ,  as  when  the  brushes  are  not  so  far  advanced.  Afltf 
several  hours'  run  the  armatnre  and  field  coils  were  nut  heated  to  an  undue  exltf^ 
A  tliermonieter  laid  on  those  |)arts  which  seemed  hottest  to  the  hand  indicated UB^ 
to  1  Kr. 

The  commutators  are  substantial  pieces  of  co])])er,  aud  would,  withf>ut  doubt, M 
diirinu:  a  ciuise.  The  brushes  are  of  spring  copper  cut  in  strips,  and  may  be  rssdill 
replaced  when  worn  <)ut.  Each  i)air  of  brushes  is  carried  in  a  brush  holder,  whki 
can  bt>  n'volved  about  tlu*  commutator  so  that  both  luushcs  are  set  at  the  same  tilM* 

TIIK   WKSTIXGIIOITSK   ENGINE. 

This  (Migine  has  tw(»  single-acting  cylinders  7  inches  diameter  and  5  inchea  rtwi* 
The  pistons  are  of  the  trunk  form,  giving  long  bearing  snrfaces,  are  douhle  mlM 
at  the  top,  and  operate  downward.  The  axes  of  the  two  cylinders  are  in  thetfV 
vertical  plane,  which  plane  does  not  pass  through  the  axis  of  the  shaft,  batUflil* 
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AM  ride  of  it  at  a  distance  equal  to  oue-half  the  orauk  rudius.  Thu  craukH  are  Het 
•^iW*^.  The  valve  is  of  the  pi»ton  form  and  balanced,  taking  steam  at  its  middle  part 
■nd  exhansting  at  tbe  ends.  Its  guide  is  a  piston  traverhing  a  cylinder  s«'parating 
the  exhanst  space  from  the  chamber  below.  This  chamber  incloses  the  cranks  and 
theTalve  gear.  It  is  partially  filled  with  water  and  oil  for  the  lubrication  of  tbe 
vorking  parts  of  the  engine.  The  cylinders  are  cast  in  one  piece  with  the  valve 
mber  and  are  bolted  to  the  crank  chamber.  The  crank  chamber  is  closed  at  the 
NM*  by  flat  bonnets  bolted  on,  which  can  be  remove<l  readily  for  the  examination 
nd  a^jii^tnient  of  the  working  parts  of  the  engine.  The  lower  ends  of  the  cylinders 
Mn  directly  into  the  crank  chamber. 

A  peculiarity  of  the  engine  \h  the  annular  exhaust,  which  surrounds  the  cylinder 
id  opens  into  it  by  a  set  of  exhaunt  jmrts  around  the  bottom  of  the  cylinder.  *  These 
chanst  ports  are  opened  by  the  piston  uncovering  them  at  the  t^nd  of  its  downward 
roke,  thus  thn»wing  at  once  the  whoh^  cylinder  open  to  the  exhaust.  The  motion  of 
»•  vtAve  is  controlled  by  an  eccentric  on  the  shaft.  It  is  set  to  cut  olf  at  ^Vo  of  the 
jtive  stroke  of  one  piston  and  ^Vit  ^>f  that  of  the  other,  but  may  be  adjuste<l  to  ailmit 
mm  through  a  larger  part  of  the  stroke,  thus  enabling  the  engine  to  do  the  re(piired 
ork  with  somewhat  lower  steam  pressur**.  The  eccentric  and  cranks  are  balanced  by 
>b»cast  on  them.  The  eccentiic  and  connecting  rods  are  hollow,  of  nuiUeable  inui. 
he  crank  pins  are  of  steel. 

The  engine  makes  direct  connection  with  the  dynamo,  the  shafts  of  tlu^  engine  and 
rnamo  being  in  one.     The  shaft   bearings  are  in  the  form  of  rem<»vable  slu'lls  and 
d  with  liabbitt  metal,  that  between  the  crank  and  the  armature  bein^  lengthened. 
>  bearings  are  tapered,  thus  permitting  tlu'  taking  up  of  wear  by  adjusting  the 
Dve.     They  are  provided  with  oil  cups  tor  lubrication  in  addition  fo  the  lubrication 
uich  takes  place  from  the  oil  which  finds  its  way  out  from  the  e»:ink  chamber. 
Tbe  Waters  governor  is  supplied  to  the  engine,  the  governing  being  effected  by  con- 
rolling  the  admisHion  of  steam  to  the  cylind(*rs.     The  governor  is  run  by  a  bolt  from 
h«  Kbaft  of  the  engine.     It  is  adjustable  to  diflen*ut  speeds  by  nutans  of  a  nut  work- 
on  a  thread  on  the  valve-stem.     The  remarks  that  have  been  made  with  regard  to 
«c  governor  of  the  brotherhood  engine  ai>]>ly  as  well  to  this.  ^i/..  that  there  must  bo 
•  variation  in  the  speed  to  juodnce  a  change  in  the  opening  of  the  governor  valve, 
nd  the  greater  mnst   this  variation  be  the  greater  the  range  of  pn*ssnre  wliieh  the 
Q/(ine  \h  designed  to  work.     The  governor  of  this  engine  is  ])robal)ly  as  cHeetive  in 
•WfServing  uniformity  of  revolution  as  any  of  its  elass.     Willi  <in  ]>onnds  b«)iler  pres- 
'^^,  tJie  engine  running  at  <)(»(»  r«'voIntions,  thes)>eed  momentarily  increased  h'ss  than 
W turns,  when  the  whole  load  was  thrown  oil"  bv  sndd.nl v  breakin«r  ihe  lamp  cir- 
Jin,  a  permanent  increase  of  speed  of  about  'if)  revolutions  per  minute  being  reeorde<l. 
^ft  governor  is  set  for  about  <>()(»  revolutions  (with  <!(»  ])oninls  o(  .steam),  it  being  found 
n^t  at  this  speed  the  <lynaino  supplies  as  great   a  current  as  can  Im>  utilized  in  the 

Tbe  engine  is  ver\' simjde  in  (Mnistrnction.  the  ])aris  are  rejidily  aeeessible.  and  it 
•fnuirfh  very  little  attention  in  running.  Incliiding  the  oil-feed  in  the  steam  snpply- 
'IH!  it  is  practi<*ally  self-lnbricating.  and  no  ditlieiilty  was  experienced  at  any  tiuu» 
X  the  overheating  of  aii\  part.  It  <lrives  the  d>nanio  at  a  speed  of  tJOd  to  O.Mj  n-vo- 
"^ions,  with  two  lamps  and  the  necessary  lead  in  circuit  «itli  a  ininiinum  boiler  pr«'s- 
B  of  5r>  ])<»unds.  Tin'  engine  being  located  at  a  consi<li'iable  distance  tVinn  the 
"ilcr.  the  pressure  at  the  engine  re(|nired  to  drive  the  dynamo  at  tin*  ]>ropeispi'ed  is 
^f^bably  somewhat  less. 

The  engine  runs,  when  loaded,  with  comparatively  little  vibration  up  to  ()H0  turn.**. 
bove  this  speed  tlu'  vibration  is  mor«>  marked,  but  even  at  !^<H)  revoliiti(Mis  is  not  such 
(to  endanger  any  ]»art  of  the  a))paratus.  Tin*  bed-plate  of  the  engine  is  bolted  to 
floor  of  the  <lynaino  room,  which  is  of  '^incli  ]dne  <'o\en-d  by  ordinary  tongued 
grtiDved  flooring  without  any  stiffening  or  su[>port.  Tin*  <lynamo  and  engine  are 
M^d  to  the  same  b<'<l-plate. 

Tbe  total  space  occu[ned  by  the  engine  and  dynamo,  tlu^  linear  <limensi(ms  bei!ig 
ken  to  include  all  projections  from  both,  is  7'  'A^'  in  length,  "2'  (4    i^'  width.  an<i  4' 

high.     The  bed-plate  is  (J  iV'  by  2'  2  '. 

TIIK    I.AMP."^    AND    PIMUKcToKS. 

The  lamps  are  automatic  focussing  lamps.     The  carriers  of  the  carbons  are  atta<'hed 

brass  rods,  which  arc  joined  t<»gcther  by  means  of  levers  so  proportioned  as  t<»give 

each  its  pn>iK'r  motion.     The  establishment  of  the  arc  is  effected  by  the  tilting  of 

flat  ring  around  the  rod  carrying  the  [>ositiM'  carbon,  tilting  being  produced  by  the 

ition  of  a  tilting  rod  attached  to  a  lever  on  the  armature  of  the  ctMitrolling  magnet. 

le  controlling  magnet  is  double  and  is  diflercntially  wound,  the  coarse  coils,  which 

e  ill  multiple  an'  in  the  main  ciicuit.  having  a  joint  resistance  of  o.i»l  ohm:  the  tine 

lis,  which  are  in  series  and  joined  as  a  shunt  to  the  lamp  terminals,  having  a  re- 

ftnce  of  180  ohms.     A  dash  pot,  containing  glycerine,  is  attachetl  to  the  md  oi»eiat- 


502       REPORT  OF  THE  SECRETARY  OF  THE  NAVY. 

ing  the  lever  arrangement  controlling  the  arc;  another  is  placed  on  the  armatare  v 
the  controlling  magnet ;  the  two  dash  pots  prevent  any  violent  oscillations  of  th 
mechanism. 

The  carbons  are  coated  with  copper,  the  diameter  of  the  positive  carbon  Iwing  on 
inch,  that  of  the  negative  three-quarters  of  an  inch.  The  positive  carbon  earner  i 
ailjustable,  ho  that  the  carbons  may  be  arranged  ^'  in  line  "  (t.  e.,  with  their  axes  in  th* 
same  line),  or  the  upp^T  carbon  may  be  displaced  so  that  the  crater  occnpies  an  angu 
lar  position  on  its  end.  The  height  of  the  lamp  is  26^  inches,  and  its  base  (H'cupie^ 
a  snpc^rticial  area  of  12  by  13  inches. 

The  ]M*(),io('tors  are  Hhallow  ])arabolic  mirrors  of  silvered  copper,  26  inches  diam- 
eter and  4^  inches  focal  length.     They  are  supported  by  a  brass  stud  soldered  to  the 
back  of  the  mirror,  which  fits  in  a  socket  on  the  front  of  the  lamp.     In   our  exi»en- 
nients  a  glass  screen  was  placed  in  front  of  the  lamp  to  protect  it  from  the  wiml,  bat 
no  other  appliance  was  made  use  of. 

Thr  leading  win's  used  with  the  Brush  lamps  were  such  as  are  on  hand  at  the  st*- 
tion,  no  special  wires  being  furnished. 

The  following  shows  in  detail  the  experiments  which  have  been  carried  out  with 
the  various  apparatus  on  which  the  conclusions  contained  in  this  report  are  based. 

The  HruHh  dynamo,  driven  by  the  Westinghouse  engine,  was  1,  with  two  automatic 
(BriiHh)  iampH  in  r'Jrcuit;  2,  with  two  hand-regulatnig  (Mangin)  lamps  in  circoit; 
8,  with  one  hand  lamp  (Mangin)  and  an  addt^d  resistance  equivalent  to  another  Iftop 
in  circuit;  4,  with  one  automatic  lamp  (BruHh)  and  an  added  resistance  in  cireiiit; 
5,  with  on«^  automatic  lamp  (Brush)  inclined  at  the  same  angle  as  the  Mangin  limp 
and  an  added  reNJstanct^  in  circuit. 

The  same  dynamo  belted  to  t'ne  main  engine  was  run,  1,  with  two  automatic  (Bnuh) 
lamps  in  circuit;  2,  with  two  hand  lam]>s  (Mangin)  in  circuit. 

The  (xrannne  dynamos,  driven  by  tlu»  Brotherhood  engine,  were  run,  1,  with  each 
dynamo  supplying  its  own  lamp;  2,  with  both  dynamos  supplying  a  single  lamp. 

Measurements  of  the  current,  the  electro-motive  force  at  the  terminals  of  tlie  ma- 
chine, and  of  the  intensity  of  the  light  under  these  varying  conditions,  were  niade 
and  tile  results  are  in<*luded  in  this  report. 

In  additit>n,  the  dynamos  were  run  for  several  hours  each  for  the  purpose  of  detrr- 
mining  the  facility  of  handling,  the  requirements  as  to  attention,  and  the  heatingof 
the  dynamos  and  eiijiiincs. 

The  range  of  the  ri<)-('entini(!ter  proje<^tor,  with  a  single  dynamo  feeding  the  lamp 
and  with  two  dynamos  feeding  the  lanq),  was  compared  with  the  Brush  autoinatie 
lamp  in  front  of  its  paraboli<;  mirror,  with  the  Si<»mens  holophote  in  front  of  a  Bntfh 
automatic  lam[),  and  with  tlu^  90-centimeter  i)rojector.  These  comparisons  weremadc 
on  several  favorable  evenings. 

CONCLUSIONS. 

The  following  are  the  concdusions  of  the  Board  as  to  the  comparative  merits  of  the 
various  parts  of  tbe  a])])aratus: 

The  engines  are  about  eipialiy  adapted  to  running  din^ctly  a  dynamo  machine  ata 
S)>ee<I  of  (>.')()  re  v(dnt  ions.  The  Brotherhood  engine  has  the  advantage  of  niuninj^ata 
lower  sream-j)ressur('  than  would  be  retjuired  by  the  Westinghouse  engine  to  do  the 
same  work.  This  is  undoubtedly  a  very  important  jioint  in  connection  with  theaie 
of  the  engine  on  board  ships  wlu'rii  the  boilers  deteriorate  during  acruise.  While  the 
Westiughonse  «*nginr  may  Ix^  a<ljnsted  to  run  with  a  lower  steam-pressure  than  waa 
used  in  our  iixpi^rimmts,  it  is  doubtful  whether  the  pressure  could  1m»  reduced  to  the 
limit  that  would  i»e  retpiired  in  our  vess<ds  of  war  alter  a  prohmged  cruise. 

On  the  other  band,  the  Westiughonse  engine  has  the  merit  of  greater  accetwibilitj 
of  tin*  working  ]>arts,  esp<-(ially  of  the  valve.  To  get  at  the  valve  of  the  B^othe^ 
hoo<l  engine  re^jnires  the  moving  of  one  of  the  dynamos  before  the  valve  chest  can  be 
removed.  This  objection,  bowev«'r,  would  not  obtain  if  the  engine  were  drivioi* 
single  dynamo.  Tbe  valve  of  tbe  Westinghonse  engine  can  be  removed  by  diaccMi- 
neeting  it  from  the  eccentric  an<l  removing  the  bonnet  to  the  valve  chamber. 

Tbe  dynamos  are  apparently  equally  ada])ted  to  the  work  required  of  each.    We 
are  of  the  opinion,  however,  that  two  search-lights  should  not  btj  run  in  series  in  the 
same  circuit,  n(»r  is  the  arrangement  of  driving  two  dynamos  by  the  same  motor  de- 
sirable.    Each  seandi-light  with  its  dynamo  and  engine  should  be  entirely  independ- 
ent of  theother,  so  that  in  case  of  tlu^  failure  of  one  lamp,  or  one  dynamo,  or  one  en- 
gine, the  service  of  the  other  should  not  \w.  lost.     When  two  lamps  are  in  theaaine 
circuit,  not  only  will  tbe  destruction  of  one  lamp  entail  the  extinction  of  the  other, 
botany  ttMuporary  thurtuation,  either  from  careless  attendance,  if  hand  lamps  tfe 
used,  or  from  failure  of  the  autonuitic  lamps  to  operate  properly,  willinjorionaly  iftet 
the  other  lamp.     The  steadiness  of  the  Brush  lamp,  when  but  one  lamp  waa  in  eir^ 
ouit,  was  considerably  increased. 

We  regani  the  automatic  lamp  as  unsuited  to  the  general  purpose  of  a  search-Ugkt> 
The  only  argument  urged  in  their  favor  is  that  they  re<iuire  no  direct  perw»nal  atioi- 
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tion.  Their  fli8a(lvanta;(e8  am  the  ditliciilty  of  a(l,jii8tin^  the  arc.  in  tlio  focus  of  the 
reflector,  the  nttvr  inipoHsibility  of  uiaintaining  th«^  arc  in  thi*  focuH  without  per- 
sonal attention,  aiiil  thfir  liahllity  to  thu  dcrautj^oinont  of  their  luechiuiHui,  which 
wonld  be  ajrjrravated  in  use  on  shiphoanl.  In  tl.(^  BruHh  lamps  and  rcllectorn  the 
oarbonB  iiiiiHt  tirf<t.  Imh  ndJuHted  Uy  «ru('«s.  If,  aft  or  starting,  the  arc.  is  foiiiul  to  he  out 
of  ponitiou,  tho  light  must  be  extiii«;iiishe(l  and  tinl(^  all(>\v(>d  for  the  nu^chanisni  to 
eool  down  iMrfon^  any  furrher  adjnsttiiiMit  can  he  effecteil.  Even  after  the  position  of 
the  arc  ih  properly  deterniinod,  rhe  ai(*  will  not  reniuiu  in  positicui  on  :icc(»unt  of  iu- 
eqnalitien  m  the  earbons.  In  adiliiinn.  vrrviit  unsteadiness  of  th<'  li<<:hr  anses  from  the 
eontiniial  nfaiftin};  of  the  are  from  side  to  si(h^  of  the  carbon,  which  is  almost,  if  not 
entirely,  prevented  in  the  baud  lamps  This  irre^^ularity  arises  both  from  the  want 
of  homogeneity  in  the  carbon  points  and  the  large  diamet^T  (»f  the  carlxms  required 
to  carry  heavy  cum'uts. 

The  Mangin  lamps  are  siniftle  \u  construction,  are  readily  manipulat(^d  after  slight 
•zperii'nce,  and  maintain  very  steady  arcs. 

The  Mangiii  projectors  arc  sup<'vior  in  all  respects  to  auy  which  w<«  have  tried,  or 
•f  which  we  have  o))tained  any  reliable  data.  We  have  already  referred  to  the  dif- 
lenlty,  if  not  impossibility,  of  constructing  a  parabolic  relh'ctor  of  perfect  form.  The 
Aepnel  lens  of  the  Siemens  holophote  is  superior  to  a  uu^tallic  paraludic  reflector, 
bat  in  thi8  the  loss  of  light  by  abs<u-ption  is  very  great.  The  Mangin  mirror  is,  in 
•newential  re8]>ect8,  the  equivalent  of  a  paraliolic  relieetor  and  is  probably  the  most 
perfect  reflector  in  exist^Mice.  The  projectors  an;  easily  manipulated,  the  parts  being 
Boi  liable  to  derangement.  They  are  (complete  in  all  respects,  permitting  the  ob- 
isrration  of  the  arc  and  its  adjiistnuMit  at  all  times  without  opening  the  projector 
door.  The  fact  that  they  are  non-automatic  is  not  a  disadvantage.  If  it  be  con- 
sidered neceSHary  to  swee])  the  light  about,  this  o])eration  can  better  hv.  performed 
Vy  hand.  The  only  advantage  to  he  th'rived  from  an  automatically  revolved  pro- 
jector Ih  that  the  person  of  the  operator  is  not  exposed :  but  if,  as  would  most  likely 
DO  the  raM*,  t  he  light  be  desired  in  a  particular  direction,  an  o))erator  must  beat 
liaDtl  to  direct  it.  We  consider  that  the  ctl'ectivi*  (»peration  of  a  si>arcli-Iight,  both 
of  the  projector  and  of  the  lamp,  can  tuily  be  p(>rformed  by  hand. 

The  exi»erinu*nts  made  to  dettwmine  the  range  of  the  ditfereiit  lights  were  unsatiA- 
fao'ory.  With  the  exception  of  the  lM)-centimeter  )»rojeci<>r (which  was  on  the  wharf 
elevated  10  feet  above  tin*  level  of  the  water),  the  ]iroject(u*s  were  set  up  in  the  second 
■tory  of  the  machine  shop.  From  thi^  posit  itui  a  long  range  was  available,  but  it  was 
found  that  the  illumination  of  the  int(>rveniugobjectson  the  land  ])reviMited  a  proper 
appreciation  of  the  light  or  the  perception  (»f  objects  at  great  distances  mi  the  water. 
All  objectH  within  a  range  of  *J.0()'>  yards.  wh<*re  ni>ot  her  large  objects  intervened,  were 
Bade  TiRibte  liy  thet>t)-centimeter  ]>rojectors,  and  to  a  less  degree  by  tint  Urush  n^llect- 
on.  A  Hniall  building  of  dark-gray  color  on  (Jitastcr's  Harbor  Island  at  a  distance 
of  tf.oOf)  yards  waH  distinctly  visiltle  with  the  Mangin  projertors,  and  cttuld  be  seen  at 
fiiTornblf  intervals  with  the  Brush  retlectors.  The  jnigular  breadth  of  the  area  illumi- 
nated liy  the  Mangin  projcrtor  was  chtimated  at  about  '2"^  without  the  diverging  lens 
and  ITi^'  with  the  diverging  lens  in  use.  Thebre:idtli  of  tin*  area  eovered  by  thelieam 
froni  the  Brush  H'tlertctr  wasab(»ut  the  saniea<  that  from  the  Mangin  projeetiu' with  the 
diTerKiiig  lens,  but  with  the  latter  the  illumination  of  the  surrounding  (dijects  was 
not  increaseil  in  proportion  to  the  increanc  of  the  area  of  illuminatimi  at  the  point 
desired.  A  red  buoy  in  tin*  water  at  a  di>tan(-(>  of  l>,(ir)<)  yards  enuh*  not  b(>  distin- 
gniiihiMl  with  any  project.or,  the  breakwater  and  the  liglit-Iinusi'  lying  iie.-irly  in  range 
with  the  buoy.  Tlie  sii])erior  steadiness  ot'  the  beam  of  light  tVom  the  Mangin  pn>- 
Jeetor  was  marked. 

The  increaiteil  illumination  of  tlistant  objects  when  both  the  (ira'nnii*  maehines  are 
supplying  one  lamp  was  ncpv  noticealde.  Kv«'ry  <letail  of  the  shore  lin«-  ol'  <'oaMter*s 
Harhi»r  Isbind  (at  a  «liMtane<*  of  !>,niHi  to  \*.'.\\»i  yard-)  was  bron^iit  <»ut  by  the  pro- 
jector. We  nn*  of  the  ojiininn  that  a  ni(»r«-  powntul  dMiaino  for  eai-h  lamp  is  very  de- 
iirable,  thus  avoiding  the  us**  of  the  romnmtaior  fitr  puttinij:  buth  machines  on  the 
■aae  lam]>.  This  would  necessitate  a  se)tarate  eii;;ine  for  each  dynamo,  but,  as  has 
been  stated,  we  ironsider  that  smh  an  arrani;enient  w-ouhl  i»e  superior  to  the  ]»resent 
one.  The  two  ilynamos  and  en^xines  would  nMjnirf  brit  liith'  nion'  space  than  that 
leqiiirrd  for  the  pn^sent  arrangeniriit  :  the  same  attendant  conid  attend  both  engines 
sod  dynamos  without  ditliculty,  and  one  or  both  d\  namos  could  Im' operated  as  re- 
quired. 

Appended  are  tlie  results  of  the  measurements  made  to  determine  the  illuminating 
power  of  the  ditferent  lamps.  We  would  point  out  the  gr<*at  ditliciilry  of  measurements 
of  this  charact4$r;  that  is,  the  com])arison  of  powerful  li^lit»  with  a  comparatively  in- 
d^ificant  Htandanl.  We  do  not  consider  the  light  mea-^ureueMits  as  accurately  rep- 
naenting  the  illuminating  power  of  the  lights,  brit  a<i  a  means  of  «'ompa'ing  the 
▼arions  soarcee  among  themselves  they  possess  some  value.  The  standard  of  light 
waa  the  caroel  lamp,  which  is  rated  at  O.Ty  candles.  The  photometer  was  of  the 
Sttohioform.    The  currents  in  the  circuit  were  measnnMl  by  one  of  Ayston  A,  I'erry'9 
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ammeters,  sliunted,  the  constant  of  the  instrument  and  the  multiplyinir  power  of  th< 
shunt  having  been  determined  frequently  during  the  experiments.     The  difiereucei 
of  potential  were  measured  by  trvoltameter  of  Ayston  &  Perry,  having  a  resistance  ol 
400  ohms,  an  additional  resistance  of  800  ohms  being  interposed  in  the  circuit. 
Very  respectfully, 

THEO.  F.  JEWELL, 

Lieuietiant-Coinmander. 
W.  MAYNARD, 

Lieutenant. 

Before  signing  this  report  I  wish  to  present  several  statements  and  opinions  diflVr- 
ent  from  those  found  in  the  body  of  the  report.,  as  follows: 

For  lines  *20-22,  page  2*2,  I  would  subatituto:   for  the  purpose  of  connecting  in  arc 
the  field  coils  of.     Page  23,  lines  9-24  :  To  this  statement  I  would  add  that  iu  8u1»m- 
qnent  trials  of  the  commutator,  made  for  the  purpose  of  provoking  reversjilH,  uoiw* 
occurred,  also  that  no  special  experiments  were  made  either  to  discover  the  cauneof 
the  reversals  or  their  relative  frequency.     Page  30  :  Through  this  machine  fairly  tilli 
the  conditions  under  which  it  was  coustructed,  the  conditions  imposed  required  too 
great  differences  in  potential  for  the  best  results  in  search  lights.     The  energy  de- 
veloped in  the  external  circuit  is  not  a  proper  criterion  either  of  the  fitness  of  fhe 
dynamo  or  the  conditions  of  its  workings.     Page  41,  lines  24,2;'),  I  would  omit.    Pace 
42  :  It  does  not  seem  to  me  either  necessary  (u*  desirable  that  a  neparate  motor  KhoaM 
be  provided  for  each  lighr,  though  it  is  necessary  that  two  lights  should  not  be  in- 
cluded in  the  same  circuit,  either  in  series  or  in  arc.     Page  46,  line  20,  to  page  47,  line 
6:  As  already  stated,  I  do  not  agree  to  tliiw  conclusion. 

If  a  ship  of  a  certain  class  is  fitted  with  two  Nearch  lights  of  apjtropriate  |K)wer, 
each  light  having  its  own  dynamo,  both  dynamos  being  driven  by  the  same  nmtor, 
they  will  always  revolve  at  the  same  speed,  and  may  therefor*?  be  coupled  iu  arc  veit 
much  as  two  voltaic  batteries  having  the  same  electro-motive  force  may  be  8<>  coiiplw. 
The  commutator  is  a  simple  d(^vice  for  connecting  both  the  armatures  and  the  field 
'coils  of  the  dynamos  iu  arc,  and  thus,  by  practically  combming  both  machines  in  one 
and  using  all  tlie  available  current  in  one  lamp,  we  may  obtain,  on  special  oi'caHioos, 
one  light  of  more  than  dcmble  the  power  of  the  noAnal  lights.  The  proposition  to 
increase  each  normal  light  to  this  power,  having  a  separate  motor  and  dynanioitfor 
each,  means  a  considerable  increase  in  weight  (over  100  per  cent.)  and  in  floor  space, 
taking  into  accxmnt  the  clear  space  recpiircd  for  accessibility,  &c.  Having  tbeM 
very  powerful  lights,  it  were  possible  to  combine  them  in  one  twice  as  |>owfrftil, 
would  this  again  be  an  argument  for  increasing  the  power  of  each  in  order  to  do 
away  with  the  commutator?  To  economize  space  it  might  be  advisable  to  have  for 
both  lights  but.  one  mot<»r  and  but  one  multipolar  dynamo  compound  wound  with  I 
separate  circuit  for  each  light,  but  so  aiTanged  that  on  special  occasions  the  currepti 
of  both  circuits  could  be  used  in  i)rtMlucing  one  very  powerful  light.  Ships  havinff 
dynamos  for  general  lighting  should  have  them  du]dicates  of  the  dynamos  for  setrei 
lights,  so  that  they  could  take  their  places  temporarily. 

In  examining  the  tabulated  data  it  is  apparent  that,  because  of  the  very  anomaloM 
variations  in  the  differences  of  the  introciependent  functions,  it  is  possible  to  drtv 
from  tbem  only  the  most  general  conclusions. 

The  Brush  dynamo  appears  to  have  given  less  candle-power  i>€r  hor8»*-power (ii 
circuit)  than  the  Gramme  in  each  series  of  experiments  (taking  the  mean  of  eaisk 
series).  The  best  results  with  the  Brush  were  apparently  obtaine<l  with  lower  spefdl 
and  less  differences  of  potential  than  those  named  in  the  conditions  imposed  miti 
construction.  It  is  worthy  of  note  ihat  the  Brush  dynamo  gave  a  more  regular  reo- 
ord  when  it  was  driven  by  belt  from  the  line  shafting  of  the  siiop,  driven  by  themaiA 
shop  engine.     (See  pages  49,  51,  *A.) 

Respectfully  submitted. 

T.  c.  Mclean, 

Lieutenant  J  U,8.If' 
Capt.  Thomas  O.  Selfridge, 

In  charge  of  Station. 
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INTERNATIONAL  ELECTRICAL  EXHIBITION.  ^, 

1884 

I  oliedionce  to  your  order,  I  hav«»  the  honor  to  Hiibnriit  the  following  report 
teruational  Electriciil  Exhihitioii  recently  heUl  at  Philadelphia,  Pa. 
kibit  of  primary  batteries  Hiiitable  for  use  on  ship1»oard  was  considerable, 
atteries  nhown  Heenied  to  posseHs  any  8n])eriority  over  the  Le  Clauch^  for 

work.     Some  were  more  simple  and  otliers  more  })owerful,  but  gain  in  Him- 

each  case  was  at  th<^  ciKst  of  I'lliciency,  and  increase  in  power  m  ea<*h  caHe 
>  than  compensated  by  loss  of  sim]iJicity. 

ndary  batt«rie8  the  display  was  small,  and  though  careful  tests  of  etllciency, 
y,  &c.,  have  been  made,  the  results  have  not  as  yet  l»een  made  ])ul>lie.. 
i8  little  indication,  however,  that  storage  batteries  are  so  far  perfected  that 
ope  for  much  usefulness  for  them  for  ship  lighting.  A  small  storage  bat- 
Biiowu,  however,  whicli  would  probably  bo  very  useful  in  electric  gun  firing 
rpedo  firing  from  bonts.  It  is  the  inveution  of  E.  E.  and  E.  T.  Starr,  and  is  so 
I  light  that  it  c»uild  l)e  easily  worn  at  the  bell  like  a  primer  box.     One  cell 

about  Si  inches  scpiaie  by  oiM'-luilf  an  inch  tbirk,  and  weighs  Juit  a  few 
Cue  would  be  sutticient  for  gun  tiling,  two  for  tiu'pedo  tiring.  Trial  of  these 
:fully  recommended,  as  the  advanlages  to  be  derived  from  them,  if  found 
►rj',  are  so  very  great.  In  case  both  of  tint  d^'ctric  gun  circuits  are  shot 
ictiou,  the  gnu  ca])tains  could  simply  connect  the  gun  wires  to  a  littb)  stor- 
»ry  at  the  belt  and  lire  the  guns  by  electricity  until  the  breaks  in  the  circuit 
•e  bridged  over.  For  torpedo  work  in  boats  their  lightness  wouhl  lu*  very 
;eou8.  An  electro-magnet  of  considerable  resistance  with  an  ordinary  arma- 
Id  act  as  a  circuit  tester;  the  tiring  key,  short-circuiting  this  resistance 
sased,  would  throw  the  full  cnrri'ut  through  ihe  torpedo.  The  questi(ui  of 
iiy  and  retentivity  is  of  slight  imjuu'tance,  as  the  battery  could  be  charged 
ly  by  putting  it  in  circuit  with  an  Edison  lamj)  for  tifteeu  minutes,  the  light 
ip  not  being  api»reciably  diminished  then'by,  and  the  anu)unt  of  energy  thus 

the  battery  being  probably  sutlicient  for  a  <lay*s  tiring,  as,  it  shouldbe  re- 
[1,  the  quantity  of  electricity  necessary  for  tiring  a  gun  is  very  minute.  Two 
jells  were  used  Xn  iWd  a  snuill  incande8(!ent  lamp  wiu'u  as  a  brea8t-])in,  the 
g  carried  in  the  pocket.  The  light  given  otf  was  a  little  less  than  one  candle 
Such  a  contrivance  might  not  be  inconvenient  for  use  in  the  holds,  maga- 

he  9()-centiniet<M-  Mangin  ]>r(>je<'tor  belonging  to  the  Bureau  hoisted  into  the 
tower  of  the  exhibit  i(m  building,  whence  it  ccuild  throw  its  beam  over  the 
art  of  the  city  of  Philade]]»hia.  It  was  fed  by  two  (Jrammes  coupled  in  par- 
nin  by  a  Hrothi-rhood  i*ngine  on  the  same  Ix-d-plate.  The  distance  between 
ttor  and  the  Grammes  was  about  a  hundred  yards,  as  the  wires  led.  The 
ued  very  well,  tln^  1H'»"»  carbons  being  more  satisfactory  than  the  2i')'"'"  car- 
le Grammes  and  Brotherhood  did  not  run  as  smooihly  as  could  be  wished, 
vas  duo  ])aitly  to  the  fart  that  the  foundation  was  of  wood.  The  governor 
otherhood  did  not  act  very  well,  and  has  been  improved  in  recent  Brother- 
ines.  It  would. probably  be  well  to  attack  the  trouble  at  its  root,  and  wind 
mes  so  that  their  tield-magnets  would  not  dtinagnetize  if  the  circuit  breaks. 
e  various  means  of  securing  constant  potential  is  recommended,  as,  if  wound 
int  current,  thc!  .sudden  access  of  current  through  the  shunt  on  breaking  the 
circuit  w(Hild  injure  the  insulation.  A  series  tlynamo  with  a  long  shunt  run- 
1  terminal  to  terminal  would  probably  hv  the  best  thing.  In  case  the  external 
as  broken,  as  happens  occasionally  with  hand-fed  lam]>s  and  large  carbons, 
nt  through  the  shunt  would  be  constant  from  the  constru<'tion  of  the  maehrae. 
Bucy  to  race  won  Id  therefore  be  vitv  much  less  than  in  a  series  wound  ma- 
ne of  the  (>0-centimetcr  jiroji'ctors  occasionally  with  a  Ball  machine.  The 
.tion  of  the  shade  bet  we<Mi  the  light  and  the  mirror  gives  an  exc«'llent  means 
ing  by  flashes,  but  wouhl  probably  be  inferior  for  ship  use  to  the  nu*thod 
Lieut.  Com'd'r  Bradford  on  board  the  Trenton,  in  which  two  incandescent 
teed  one  above  the  other,  and  controlh-d  hy  t  w«)  keys,  were  used.  By  jtress- 
ey  two  lights  were  shown  ;  by  ]>ri'ssing  the  other,  (me  light.  A  better  means 
lignaling  lias  not  \o{  been  devised.  In  this  ccmnection,  the  attention  of  the 
t  resjiect fully  called.to  ihr  suc<Ms.st'ul  experiments  of  the  Russians  at  Cnui- 
which  a  captiv*-  balloon  wa>  uxmI  to  hold  incainh'scent  lights  at  a  consider- 
ht,  the  current  being  operated  by  a  man  on  the  ground. 

istruction  of  tlu'  <)«'-(  cut  imet<"r  proje<t(U-  seems  m()re  complicate<l  than  neces- 
the  weight  greater.  The  possibility  is  suggeste<l  of  making  the  piMlestal  in 
jf  a  shield.  The  wiiest-ould  come  up  behiml  it  and  connect  direct  to  the  lamp, 
of  the  lamp  could  l>e  llanged  out  to  a  short  distance  and  the  flange  (of  steel) 
with  peej)  holes.  The  man  working  the  lamp  is  in  a  very  exposed  position, 
*ans  are  taken  to  luoniott-  his  satrt>.  he  can  manage  the  light  with  c<M>lness. 
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At  a  distance  of  odc  niile  and  a  half  from  the  90-centiini)ter  projector  were  the  eitj 
buildings;  and  numerous  spires  and  other  proiiiiiiout  objects  were  in  siij^ht  at  variooi 
distances.  On  clear  dark  nights,  the  imblic  buildings  were  very  plainly  visible  to 
the  naked  eye  of  a  man  standing  at  the  projector.  But  I  found  that  it  was  impoHsible 
for  the  eye  to  detect  objects  even  much  nearer  if  the  lamj)  were  swung  rapidly  aroand; 
nr.less,  in  fa<'.t,  it  were  turned  very  slowly.  This  has  direct  bearing  on  the  uue  of 
projectors  in  detecting  the  ap)>roach  of  fast  torpedo  boats,  and  indicates  that  nion 
than  one  projector  on  one  side  of  a  s}iii>  is  necessary.  The  number  of  nnvjectont  on 
each  side  should  be  such  that  the  area  swept  by  each  shall  be  so  small  that  the  li^t 
may  be  revolved  with  the  necessary  hIowiicss,  and  yet  that  so  short  an  interval  nhill 
elapse  between  the  successive  returns  of  the  beam  to  a  certain  point,  that  in  thit 
interval  a  fast  torjiedo  boat  could  a]>proa('h  only  a  short  distance.  It  may  be  fonnd 
that  the  number  of  projectors  should  be  increjujcd.  even  if  the  intensity  of  each  be 
diminished.  An  additional  reason  for  this  lies  in  the  fact  that  an  electric  light  JDt 
projector  may  be  extinguished  by  a  Gatling  in  a  torpedo  boat.  The  greater  the  unm* 
ber  of  lights  the  less  the  loss  if  one  be  extinguished.  Another  reason  lies  in  the  fact 
that  torpedo  boats  will  never  attack  a  ship  singly,  but  will  attack  in  concert  a  non- 
ber,  say  twelve,  ap])roaching  simultaneously  from  dilTerent  points.  If  an  insufficient 
number  of  projectors  be  on  boanl,  and  even  if  each  projector  be  at)le  to  pick  up  one 
torpedo  boat,  each  ]>rojector  will  of  course  keep  it«  light  on  the  t-ori>edo  boat  it  hai 
picked  up,  and  the  other  boats  can  approach  in  complete  darkness,  and  take  np  cod- 
Tenicnt  positions  near  the  ship,  from  which  to  discharge  their  Whiteheads. 

With  a  view  to  seeing  how  the  light  would  look  to  an  approaching  enemy,  I  went 
to  diiferent  parts  of  the  city  and  observed  it  from  the  tops  of  hotelB  and  otherele* 
vated  idaces.  When  the  ray  was  turned  directly  on  me  when  I  was  one  mile  andi 
half  distant,  I  read  the  tine  print  of  a  railroad  time  table  held  at  arm's  length.  Te( 
I  could  look  full  at  the  light  without  inconvenience.  While  at  this  distance  aod 
when  the  lamp  was  revolved,  elevated,  and  depressed,  Slo,,  the  path  of  the  beii 
through  the  atmos)>here  could  be  seen  with  very  great  distinctness.  Even  when  the 
beam  was  thrown  at  right  angles  to  the  line  between  me  and  the  lamp,  it  coold  be 
verv  plainlv  seen,  and  could  be  followed  to  the  distance  of  about  a  mile. 

"With  a  view  to  getting  an  idea  as  to  the  effect  of  the  beam  upon  an  enemy  nearal 
hand,  I  frequently  turned  it  on  people  in  the  street  below,  who  were  al»out  100 feet 
distant.  Some  looked  directly  at  the  light  fur  some  seconds,  thus  showing  thattlM 
notion  that  an  enemy  cannot  tire  at  an  electric  light  is  a  mistake. 

There  were  no  dynaiuoH  shown  at  the  (exhibition  as  intended  for  search  lights.  Tet 
as  the  requirements  for  search  lights  are  not  difficult  to  meet,  there  would  be  uodifl- 
cnlty  in  getting  a  suitable  dynamo  from  any  of  the  leading  electrical  companies.  TIm 
Brush  "  compound  <lynaino  "  would  seem  to  possesH  some  advantages  over  the  otbeOy 
from  the  fact  that  two  Niiuilar  ones  could  be  used — one  for  the  search  lights,  the  other 
for  the  incandescent.  Then  if  the  incand<>scent  and  search  lamps  were  made  to  woik 
at  the  same  potential — a  thing  easily  done— one  dynamo  coiUd  be  used  to  replace  the 
other  if  broken  down,  as  it  would  V(>ry  seldom  happen  that  all  the  search  lightiaid 
all  the  incandeseiMit  would  be  required  at  the  same  time. 

There  were  a  number  of  systems  shown  ail  applicable  for  incandescent  lightitt 
A  com{)arison  between  them  would  be  premature,  from  the  faXit  that  the  report-  of tw 
Board  of  Examiners  of  the<  Exhibition  has  not  yet  been  published,  and  because  tbe 
three  leading  systems  will  shortly  begin  practical  trial  on  board  three  of  the  nev 
cruisers. 

The  dis])lay  of  conductors  was  considerable.  Obviously  the  best  condncton  fcf 
shipboard  are  those  that  are  covered  with  lead.  It  is  underst<<MMl  that  pnctkil 
experiments  in  (Germany  with  underground  conductors  have  shown  that  the  iiM>^ 
durable  thing  is  a  lead-coated  conduct^tr,  covered  with  braiding. 

The  exhibit  of  telephones  <»f  various  kinds  was  very  complete,  and  suggested  th6 
advisability  of  devising  nutans  for  adapting  the  tele]>honeto  naval  puqioses.  IntUi 
conneclion  it  may  Im' srat4;d  that  I  had  a  telephone  running  from  the  Grammes  op 
into  the  tower,  where  the  lM)-centiniet<'r  projector  was  situated,  a  distance  of  aboit 
100  yards  as  tlu-  wire  led.  As  the  building  was  a  t.em]>orary  affair,  and  built  of  wood, 
and  was  full  of  inaeliinery  in  motion,  tin*  vibration  of  the  structure  was  very  great- 
very  much  gn  ater  than  any  vibration  on  board  ship,  except  at  the  instant  of  tiring; 
yet  even  when  the  vibration  was  at  its  greatest,  there  was  little  difiiciiltv  in  eoUr 
)iiuni<'ating  between  tlu'  two  en<ls  of  the  line.  But  since  the  onlinary  niicroph<Hie 
transmitter  is  a  v<My  delicate  thing  for  ns<'  on  shipboard,  I  experimented  with  a  view 
to  using  niagneto-traiisniitti-rs  in>tead.  I  found  that  the  receivers,  when  used  •• 
transmitters,  were,  almost  entirely  unatle.eted  by  the  shaking  of  the  building,  and  tbit 
it  was  jierfectly  ]»o.ssil»le  to  eariy  on  conversation  between  the  two  ends  of  theline» 
using  tin*  rec«'ivi;is  alternately  as  transniirt<irs  and  receivers,  even  when  the  buildinS 
was  hliakiiig  greatly.  Tlie  possilijlity  of  using  the  magneto-telephone  on  ahipboaia 
is  thus  rleaily  shown,  esp«*(iall\  sine*'  the  Bell  Company  make  regular  magneto 
transmitters   which    are   inort'   etticirnt    than   receivers  used  as  transmitters.    It  * 
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^  ^ihat  a  telephone  line  eoald  be  ran  on  board  shi])  iirom  tha 
V  <       er's  office,  which  would  have  say  ten  stations  in  series,  eaioh 
v]d«»«jL  «rith  one  receiver  and  one  magneto  transmitter.    A  call  signal 
ired,  so  that  any  person — ^the  master-at-arms  for  instance — oonld 
Ei      y£  time  effected  by  snch  an  arrangement  wonld  lie  great. 
w^^mAOmmx,  was  shown  suitable  for  commnnioation  between  moving  oV* 
o  ships,  two  boats,  a  ship  and  a  boat,  &c.    The  insulating  wire  was 
-  ^^jA  and  was  in  contact  witn  its  axle,  so  that  the  circuit  remained  im- 
irire  paid  out,  as  in  the  ordinary  torpedo  reel.    The  uses  to  which  sneli 
or  a  somewhat  similar  one,  could  be  put,  are  evidently  numerous.  The 
I  «ad  light.    One  very'obvious  use  would  be  in  communicating  with  land- 
Ad  pldfcet  boats.    There  would  be  no  practical  difiBculty  in  putting  the 
*^  telqiihone  into  a  boat,  and  letting  the  wire  pay  out  as  the  boat  advaneed, 
-%  up  when  the  boat  returned.    A  signal  boy  could  keep  the  wire  clear 

.  jwnng. 

microphone  transmitter,  if  used  on  board  ship,  would  undoubted^ 

»i«re  than  the  magneto,  but  attention  is  respectfuUy  called  to  the  obTi- 

B  to  be  gained.    One  of  the  most  important  uses  would  doubtless  be  in 

nmunication  with  a  landing  party  on  shore.    Information  could  be 

party  on  shore  or  b^  scouts,  instructions  could  be  asked  and  reoeived, 

I  or  extra  ammunition  calle<l  for,  with  great  deapatch,  at  a  time  when 

might  be  necessary. 

jf  a  fleet  at  anchor,  each  f hip  could  run  her  wire  to  the  flagship.    Com- 

»  wetween  the  ships  could  thus  be  made  much  more  quickly  and  accurately 

nal  flags,  ''wigwags,''  dbc. 

g  place  for  the  navy  boats  at  any  of  the  cities  on  this  coast  and  in  soma 

I.,     atries  could  be  permanently  connected  with    the  central  telephone  ex- 

«uiy  ship  anchoring  in  the  harbor  could  send  her  wire  ashore  at  once,  and 

H  at  the  landing.    She  wonld  thns  be  able  to  hold  instant  communication 

navy-yard,  naval  hospital,  police  headquarters,  the  most  important  business 

t.    The  convenience  of  snch  an  arrangement  wonld  be  very  great.    In  case 

M  .nv  t        were  suddenly  ordered  to  sea,  much  time  in  preparation  would  be 

Dts  could  instantly  be  made  by  telephone  for  the  delivery  of  the 


■  ■n»A\r«*. 


w    «oi 


to  keep  the  wire  clear  as  the  ship  swung,  it  would  probably  be  best  to 
board  over  the  bow,  so  that  the  ship  could  swing  around  it^  some  spare 
soiled  on  a  reel  in  the  circuit,  in  order  to  pay  out  in  case  the  wire  fouled, 
the  wire  should  break,  it  could  be  hauled  in,  spliced,  and  run  out  agadn 
,w  minutes.  A  signal  boy  could  be  detailed  to  tend  it. 
Mmnection  attention  is  respectfully  called  to  the  scheme  for  electric  signal- 
t- wires  between  ships,  proposed  by  Prof.  A.  Graham  Bell,  and  some  modifl- 
i  it  oroposed  by  other  scientists.  By  these  plans  a  strong  generator  of  eleo- 
1  ^  I  ship  is  connected  to  one  earth-plate  at  the  bow  and  to  another  which 
u.«  f^urds  astern,  by  an  insulated  wire.    On  another  ship  is  a  suitable  onr- 

••vr  connected  to  two  similar  earth-plates.    Part  of  the  current  will  be  com- 
ongh  this  indicator,  so  that  preconcerted  makes  and  breaks  made  on  board 
lafc.  ahip  can  be  read  on  board  the  second.    If  the  current  be  alternating — sueli 
sd  by  an  alternate-current  machine — the  makes  and  breaks  can  be  oetected 
.  .Jie  second  ship  by  a  receiving  telephone.    Professor  Bell  stated  at  the  mee^ 
m^         American  Association  for  the  Advancement  of  Science  that  he  had  held 
:ui«4<     >n  by  this  means  between  boats  separated  a  considerable  distance.    It 
»«)  alsv  aCcoUected  that  commnnication  was  held  for  some  time  by  similar  means 
n  the  Isle  of  Wight  and  the  mainland,  when  the  regular  cable  Vas  broken.    The 
of  water  opposite  one  of  the  earth-plates  was  I  mile,  opposite  theother6  milea. 
snitable  experiments  show  that  such  a  plan  can  be  made  practicable  for  gen- 
its  value  wonld  be  very  great  for  communicating  between  ships  in  fogs,  sig- 
uetween  ships  of  a  fleet  at  sea,  &c.     It  would  seem  that  the  possible  advan- 
such  as  at  least  to  merit  trial. 
I  •u.vollent  velocimeter  was  shown  at  the  exhibition,  in  which  the  vibrations  of  a 
fork  made  and  broke  a  circuit  in  which  was  placed  a  stylus  pressing  on  a  strip 
oftUy  prepared  pn])er.    This  paper  was  drawn  along  under  the  stylus  by  reei- 
m  v/  band  from  one  reel  to  another,  uniform  speed  not  l^ing  required.    Thestylnt 
lonnally  short-circuited  by  a  wire  which  was  broken  when  the  projectile  left  the 
.    The  circuit  through  the  stylus  then  being  complete  a  series  of  dots  appeared 
paper,  one  dot  for  each  make  and  break.    In  the  particular  instrument  ahown. 
— mber  per  second  was  100.    When  the  projectile  reached  the  distance  over  w4iieh 
of  flight  was  to  be  measured,  it  broke  the  circuit  through  the  stylus.    The 
>f  dots  made  on  the  paper  was  the  number  of  hundredths  of  seconoB  of  flight, 
wing  the  paper  along  at  a  con  veuient  speed,  the  distance  between  the  dots  ooaM. 
f  be  divided  by  ten.    Thus  the  time  could  be  told  to  the  thoneandth  of  m  ate- 
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ond,  and  there  were  no  corrections  to  be  made  for  magnetization  or  demagnetize 
The  instrnraeut  is  the  Invention  of  Mr.  F.  W.  Cnshing. 

The  display  of  electro-motors  at  the  exhibition  w;i8  very  fair,  and  showed  tb^ 
sibility  of  their  coming  into  extended  use,  as  soon  as  the  call  for  electric  light 
motors  is  great  enough  to  pay  for  running  the  necessary  circuits.     The  motors 
shown  in  operation  every  evening  running  lathes,  saws,  looms,  ventilators,  &o. 
tests  of  the  Board  of  Examiners  with  reference  to  their  return  of  energy  fo 
energy  of  the  prime  mover  have  not  yet  been  made  public ;  but  enough  is  kiio*^ 
make  it  safe  to  Hay,  that  when  u  number  of  small  motors  are  run  by  a  large  dy^ 
turned  by  an  economical  stationary'  engine  at  a  central  station,  we  can  expe^ 
mnch  economy  as  from  the  same  number  of  isolated  small  Bteam-en|pne8.     It  \ 
borne  in  mind  also,  that  the  use  of  a  small  motor  does  not  necessitate  a  boil 
engine  with  attendant  noise  and  dirt.  z 

There  were  no  electric  steering  apparatus  shown  at  the  Exhibition,  but  th 
sibility  of  simply  gearing  an  electro-motor  to  the  shaft  of  the  ordinary  steering 
is  apparent.     No  change  whatever  would  be  necessary  and  the  wheel  could  be 
by  hand  or  by  electricity  at  will ;  by  hand  in  case  the  electrical  arrangement  ^ 
of  order.     The  addition  also  of  another  dynamo  to  the  electric  plant  now  supj 
would  be  attended  with  numerous  advantages.     We  would  then  have  electric  in« 
at  hand,  ready  to  start  at  a  second^s  notice  at  the  touching  of  a  key.    These  iii« 
could  be  used  for  steering,  as  indicated  above,  for  hoisting  projectiles  and  ]uy 
from  the  magazines,  for  working  the  yard  and  stay,  for  hoisting  articles  froii 
hold,  &c.,  with  more  despatch  and  less  noise  than  is  now  possible.    An  electro-u 
put  on  the  axle  of  a  machine-gun  also  would  tenable  the  gun  to  be  fin;d  with 
speed  and  accuracy  than  is  now  possible.     And  in  almost  any  case  in  which  an  ele 
motor  is  geared  to  a  shaft,  the  shaft  itself  is  not  changed;  so  that  accident  U 
motor  will  not  prevent  the  shaft  being  revolved  by  hand. 

A  convenient  apparatus  was  shown  at  the  Exhibition,  which  consisted  simply  < 
indicator  in  the  pilot-house  ho  connected  with  the  reversing  mechanism  in  the  enj 
room  that  the  officer  of  the  deck  could  t^^ll  at  a  glance  whether  the  engines  were  j 
ing  or  going  ahead  or  were  stopped. 

Another  convenient  use  for  electricity  on  board  ship  may  be  suggested,  in  m 
the  ship's  bell  is  replaced  by  a  large  electric  bell.  This  could  be  struck  frori 
quarter-deck  without  sending  away  the  messenger.  The  boats  could  be  simj 
called  away,  the  steam  launch  being  called  by  striking  say  the  letter  a-2-'2. ! 
calls  to  quarters,  meals,  ^c,  could  be  similarly  made.  j 

As  the  possibility  of  successfully  a<lapting  electricity  to  ship  life  depends  g 
upon  the  pro|>er  arrangement  of  the  circuits,  the  importance  is  manifest  of 
double  circuits,  each  one  of  enough  wire  to  carry  the  full  current  necessary,  bu 
one  ordinarily  carrying  only  half  the  current.  In  other  words,  the  mains  shoi 
led  fore  and  aft  on  each  side,  each  main  being  large  enough  to  carry  the  curre 
both  sides,  both  mains  being  connected  across  the  deck.  In  case  one  main  i 
away  or  otherwise  broken,  no  part  of  the  electrical  apparatus  will  be  thrown  ( 
action,  because  the  full  current  now  goes  through  the  other  main.  The  brokeu 
can  now  be  repaired.  For  doing  this  quickly,  I  would  suggest  that  short  leng 
wire  be  kept  on  band  with  s])ring  c1ain[>s  on  the  ends.  Any  break  can,  with  ( 
these,  be  quickly  bridged  over. 

I  have  the  honor  to  be,  sir,  very  respectfully, 

B.  A.  FISKE, 
Lieutenantf  United  Statet  A' 

Capt.  MONTGOMKRY  SiCARD,  U.  8.  N., 

^hief  of  Bureau  of  Ordnance. 


ELECTRICAL  TORPEDO-BOAT. 

Washington,  Octohtr  31, 1 
Sir  :  I  have  the  honor  to  propose  an  electrical  torpedo-boat  which  can  be  pro 
steered,  and  tired  by  electricity,  and  which  refpiires  but  one  wire  between  it  a 
operator. 

The  current  being  generated  by  the  dynamo  D,  shown  in  the  inclosed  sketch, 
through  the  pole-changer  K  an<l  short-circuiting  key  K',  thence  through  the 
rine  cable  into  the  torpedo-boat,  through  the  cable  wound  on  a  reel  in  tb 
chamber,  through  the  electro-motor  D',  thence  to  earth.    The  revolations 
electro-motor  produced  by  the  current  are  communicated  to  the  propeller  by  tl 
shaft,  thus  producing  propulsion  of  the  torpedo-boat. 
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the  engine  stopped,  wlien  it  was  observed  that  the  boat  took  up  a  liHt  of  several  de- 
grecH  to  starboard,  Hhowiiiir  tliat  sbe  bad  been  ballasted  against  the  action  of  tb€ 

Eropeller  bnt  not   sufliciently.     The  Board  was  informed  that  this  was  the  first  ran 
ad  with  the  ]»r<>]n'Iler  used. 

As  it  bad  been  determined  that  the  trial  should  be  to  show  the  action  of  the  boit 
generally,  and  not  wiih  special  reference  to  speed,  the  course  was  somewhat  irrejni- 
mr  to  show  that  sbe  was  under  control  of  the  o])erator  on  shore.  The  boat  answered 
her  starboard  helm  very  quickly,  tnrning  rapidly  under  its  inUueuce;  witli  the  port 
helm  she  was  not  sotpiick,  but  as  u  whole,  it  may  be  said  that  the  direction  of  tlielMiat 
is  under  the  control  of  tbe  mani])ulaior  on  shore. 

The  geueral  course  steered  was  toward  a  spar  buoy  said  to  be  oiu»-half  mile  from 
the  starting  j)oint,  the  buoy  having  been  located  by  reputable  surveyors  of  JJridge- 
l)ort  and  New  Haven.  The  boat  passed  near  the  bu()y,  but  on  the  inshore  side,  two 
minutes  after  the  engines  were  started,  so  far  as  could  be  seen  from  the  position  oc* 
cupied  by  tbe  board.  No  person  was  stationed  near  the  buoy.  The  tide  had  Wd 
running  ebb  about  one  hour  and  a  half  and  was  of  about  two  knots  strength.  It« 
direction  was  from  a  point  about  45^  to  starboard  of  the  bi'aring  of  the  buoy. 

A  light  breeze — force  2 — was  with  the  tide,  and  a  slight  ripi)le  followed' wind  and 
tide.  The  engines  of  the  boat  slowed  down  very  perceptibly  at  the  end  of  two  min- 
utes, working  on  two  minutes  more  at  a  ra))idly  decreasing  speed.  A  small  boat  km 
sent  out  to  tow  it  back  to  the  cradle,  and  in  about  thirty  minutes  the  tor]>edo  >\a:'in 
the  rests  and  hauled  u{)  into  tbe  shed. 

The  attention  of  the  Board  was  called  to  the  fact  that  a  part  of  its  outer  shell  wii 
warmer  than  thc!  atmosplu're. 

The  boat  was  \iow  opened  1o  allow  tbe  Board  to  see  and  examine  the  interior.  Tlw 
points  of  diflerence  between  this  boat  and  tbe  Lay  Haight  boat  now  at  the  Torpttio 
Station  are:  first,  in  the  size  and  weight  of  the  boat ;  and,  second,  in  the  inetlKHl iioed 
for  expanding  the  li(|uid  carbonic  acid  and  maintaining  it  at  a  sufficiently  high  tern- 
l)eratnre.  This  boat  is  one  foot  and  a  half  longer,  and  five  inches  smaller  in  l^ia^l^ 
ter,  and  weighs  but  l,*2Dr)  ])ounds.  The  exjiander  is  a  coi)per  cylinder  12  incbtnin 
diameter  and  4^  inches  in  length,  containing  a  coil  of  Toft-et  of  pipe,  75-inch  iiiteniil 
diameter.  This  coil  is  disposed  in  the;  lower  part  of  the  cylinder,  and  is  imnion^in 
dilute  sul]diuric  acid — 77.  5  i)oun<ls  acid  to  *J0.  f)  ])ounds  of  water.  In  the  npprr  i>ai1 
of  the  cylinder  there  is  bung  on  a  longitudinal  axis  a  copiwr  trough  containing  11.5 
pounds  of  linu\  The  ti)p  of  this  troujib  is  covered  with  a  rubber  cloth,  ceujcutedto 
its  edges.  riHU'rneatli  this  cloth  a  chain  is  run  which  is  secured  by  several  hooks  to 
the  main  or  outside  cyliufJer.  Tbe  axis  is  continued  at  one  end  through  a  «tuf!ing-l»i 
an<l  has  a  eogged  wImm'1  which  gears  into  a  worm  ;  this  latter  can  be  turned  by  acnink 
sbi]>ped  from  outside  lh(^  boat. 

Tin'  action  of  the  expander  is  as  follows:  When  it  is  desired  to  run  the  boat,  tb« 
carbonic  a(  id  stop-valve  being  o)>ened,  and  the  crank  mentioned  above  turned,  the 
throttle-valve  is  o])ened  by  the  electrical  a])paratus,  the  liquid  carbonic  acid  tiovi 
from  the  bottom  of  the  tlask  through  the  valves  into  the  pi)>ing,  where  it  expandi, 
and  where  the  natural  lowering  of  temjieratun'  is  pn^vented  by  its  being  surnHimW 
with  the  heating  mixture,  which  is  ca]»able  of  maintaining  a  high  tem]>eratiire  fori 
considerable  time.  The  sketch  nuirkcd  "  B,"  luTewith  a{)pende(i,  shows  the  arraiijl^ 
ment  of  th<^  a]>i»aratus.  Thirty-live  minutes  after  the  engines  8toppe<l,  the  cover  bid- 
ing been  taken  off  for  tbe  purpose,  the  following  tem])eratures  were  observed,  nam«'Iyj 
sea-wat<'r,  '.^f^':  air,  4()°;  expander  comimrtment,  yri^;  interior  of  expander  cylindit, 
2KN  F.  All  pipes,  connections,  the  engines,  and  other  parts,  were  fn*e  from  any»ig* 
of  frost  or  ice.  The  wire  used  was  about  7**^^  inch  in  diamet<'r,  insulated  with  ffutt** 
percba.  The  insulation  increased  its  <liameter  to  about  i  inch,  and  its  leugtntf* 
8ai<l  to  be  one  statute  mile. 

The  engine  is  of  the  Brotherhood  type  cylinder,  3.75  inches  diameter,  length* 
stroke  2.5  inches.     The  ])ressure  that  follows  full  stroke  is  said  to  he  250  pounds. 

The  ]>ropeller  is  two-bladed,  IH  inches  pitch,  15. 5  inches  diameter,  and  nins  at  twit^ 
the  speed  of  the  engine.  The  Husk  for  carbonic  acid  contained  110  pounds  of  liq*'' 
acid,  its  eajiacity  being  :?.5  cubic  fec^t  approximately. 

A  second  trial  for  direct  run  and  s])eed  was  delayed  until  the  afternoon  of  tb«* 
instant  by  bad  weathi*r,  ice  bloekiug  uj)  thc  harbor,  and  low  tides.     Shortly  after      ' 
tid(;  of  that  day  the  Board  was  present  prepared  to  determine  thc  speed  over  the 
mile.     To  deti'rmiue  whether  the  speed  was  uniform,  an  additional  buoy  bad  Un- 
placed midway  between  the  starting  and  half-mile  buoys,  under  the  supervisioD* 
Mr.  11.  ,J.  K<'llogg.  eivil  eiiginet-r,  a  copy  of  whose  certificate  is  herewith  appeod*"' 
marked   '*(.'.''     Watches  w<n'  eompan'd  and  members  (»f  the  Board  stationetl  tt 
most  a<lvantJigeons  i)oiuts  to  observe  the  passag*'  oi'  the  torpedo,  one  menil)er K^f^ 
out  in  a  boat  to  tin*  hnlf-uiile  buoy,     A  systi'm  of  signals  was  arrfA[ig«Kl  by  which  tb* 
times  of  ]>assing  tlw  three  buoys  could  be  taken  by  <'a<*.h  observer.  . 

Everything  Ijeing  rep<)rte(l  rea<ly,  the  car  was  run  into  tbe  water,  the  boat  lauucb*** 
clear,  and  tlu*  word  "go"  given,  but  tin?  <'ngines  failed  to  start  and  the  boat  grad**' 
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illy  sank,  stern  flnt,  her  bow  remainiug  out  of  water.  She  was  now  towed  in  and 
onto  the  car,  and  haaled  op,  and  on  being  o])eue<l  it  was  fonud  tb.it  the  electrical  ap> 
puratna  was  out  of  order,  and  that  the  workmen  bail  failed  to  (tnt  into  the  cable  com- 
partment, which  18  open  to  water,  two  tin  cans  meant  to  exclude  »  portion  of  the 
watrr;  the  loss  of  their  buoyancy,  20  pounds,  accounting  for  the  sinking  of  the  boat. 
In  the  expander  compartment  it  was  noticed  that  the  beating  mixture  had  leaked  out 
from  the  expander  cylinder.  This  was  owing  to  the  fact  that  the  twti  glands  at  the 
•nds  of  the  coil  were  not  properly  set  up:  they  were  not  even  hnnd-tigbt. 

Mr.  Haigbt,  the  inventor  of  the  electric  ap])aratus,  operated  the  k^y-board  on  this 
•ecasion,  and  the  entire  manipulation  of  the  boat  and  its  ap)>liances  was  by  the  em- 
ployes of  the  Toqiedo  Company.  It  was  determined  to  have  another  trial  at  day- 
B|cht  the  next  rooming,  when  the  company  said  everything  would  be  ready,  pn)vided 
the  tide  served  well ;  but  the  morning  tide  proved  to  be  too  scant  for  the  run  over  the 
eoorae,  and  the  bay  beginning  to  till  with  ice  from  the  sr*vere  cold,  the  comjiany  con- 
daded  to  abandon  anj'  further  efforts  for  another  trial  at  that  Juncture — wherefore 
Ibe  Board  a^jonrued  and  its  members  returned  to  their  several  stations.  ,.  ^.,  J 

Very  respectfully,  vour  obedient  st^rvants,  "  ;.^ 

GEO.  E.  BELKNAP, 
Captain  J  U,  S.  X,  and  VrtHtdtrnt  of  Hoard,^ 

E.  O.  MATTHEWS, 
Captain,  U.S.  X.^  and  Member  of  Hoard. 
THEO.  F.  JEWELL, 
Lieutenant-Commander,  C.  S.  X..  and  Memherof  Hoard. 

W.  MAYXARI), 
Lieu  tena  n  t,  U.  S.  X.  ,and  Mem  her  of  Boa  rd. 

A.  K.  COl'DEN, 
Lieutenant,   U.  S.  X.,  and  Member  of  Hoard. 
Hon.  William  E.  Chandler, 

Secretary  of  the  Xary,  Watthington,  D,  C. 


C. 

MiLFOiiD,  Conn.,  March  3,  1884. 

Dear  Sir:  I  have  this  day  made  a  survey  of  the  o  »urs«'  at  >Iilford,  Conn.,  where 
torpedo  experiments  are  being  made  by  Mr.  Winsor,  aini  can  certify  that  tbeilistance 
from  inner  to  outer  buoy  is  one-half  mile,  and  that  I  have  located  a  buoy  half-way 
teween  the  hvlUI  inner  and  outer  buoys. 
Respectfully,  yours, 

H.  J.  KELLOGG, 

Civit  Engineer , 
Captain  Belk.vap, 

Freeidemt  Torpedo  Board. 

8» 

1884 

U.  S.  Training  StjUADUON,  U.  8.  Flagship  Xkw  IIampshikk, 

Xewport,  /!.  /.,  March  5,  ISfM. 

8lR:  Agreeably  to  Department's  order  of  February  20, 1  repaired  to  Milford,  (\)nn., 
Mtbe^Htb,  and  witnessed  a  trial  of  the  Lay  torpedo  boat. 

The  trial  was,  in  the  main,  satisfactory,  but  as  additional  data  wen>  required  further 
tttto  were  deferred  till  the  following  day. 
On  the  29th  Milford  Haven  be<'ame  packed  with  ice,  and  no  further  attempts  were 
B  till  thelklof  October.     On  that  day  the  boat  was  ]daccd  in  the  water,  but  owing 
—  -a  orersight  on  the  part  of  one  of  the  eui])Ioy(^s  the  wires  failed  to  work,  and  no 
ber  trial  was  made. 
'M  Jnetice  to  the  owners  of  the  torpedo  it  should  he  stated  that  this  failure  did  not 
•nr  to  be  attributable  to  any  erior  in  ])nnci]>le,  or  <h*fect  in  its  constructiim. 
(boat  ifl  known  under  the  name  of  tlit^  *'  C(»mhination  Torpedo,*'  an<l  is  owned 
^  (oe  American  Torpedo  Company. 
Hmay  be  briefly  descrihed  as  a  steel  cylinder  with  ta]>ered  ends.     It.  is  nmde  up 
our flectionn,  has  a  total  length  of  twenty-four  i'vet  by  fourteen  inches  diameter; 
avftpable  of  carrying  100  poun<ls  of  dvnaniite,  and  weighs  when  rea<lv  for  service 
iboQt  1,300  ponnde. 

TtemotiTe  power  is  carbonic  acid  gas,  which  operati's  a  Brotherhoo<I  engine  with 
^t«o-to-one  gearing  and  a  t  wo-hladcd  propeller. 
In  one  of  the  compartments  into  which  the  boat  is  divided  is  placed  a  coil  of  single 
Ml  eopper  wire,  the  length  of  which  limits  the  controllable  range  of  the  boat. 
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present  instance  this  range  was  said  to  bo  half  a  mile.  The  standing  part 
re  was  attached  to  the  transmitter  placed  near  the  midship  body  of  the 

nDing  part  passes  ont  through  the  axis  of  the  shaft  beyond  the  propeller 
ce  to  the  key -board. 

MStric  current  was  generated  by  a  chemical  battery  of  50  cells. 
ins  of  the  one  wire  the  operator,  placed  at  the  key-board,  is  enabled  to  per* 
following  functions :  to  start  the  engine ;  to  sto])  it ;  to  put  the  helm  to  star- 
id  pnt  it  to  port;  to  fire  the  charge  at  will;  to  tire  the  charge  by  contact. 
Im,  bein^  retained  in  its  normal  position  amidships  by  means  of  a  steel  springs 
;he  position  of  **  vteady"  as  soon  as  released  from  starboard  or  port 
dder  is  placed  forward  of  the  propeller  and  can  be  moved  over  an  arc  of  35^ 
axis  of  the  boat. 

he  throttle  open  and  tht>,  rudder  amidships  it  is  obvious  that  the  l>oat  will 
a  course  until  the  wire  is  exi)ended;  then  severing  the  wire  connection  at 
tter,  it  will  continue  a  theoretically  straight  course  till  the  motive  power 
DAdausted. 

lat  was  put  afloat  in  smooth  water  at  2  p.  m.  on  the  28th,  wind  northwest  from 
tide  ebb;  counw^  nearly  at  right  angles  to  wind  and  tide.  It  started  off  at 
te  of  si>et*d  and  seemed  to  be  under  the  full  control  of  the  operator,  going 
srd  and  to  port  as  desired. 

ace  gone  over  was  judged  to  b<>  about  half  a  mile,  and  the  time  recorded 
uinutes;  bur  these  estimates  are  too  rough  to  be  relied  npou. 
earlier  trials  it  was  found  that  the  rapid  evolution  of  gas  reduced  the  tein- 
in  the  chambers  to  the  freezing  point.  This  difficulty  is  now  sought  to  be 
bv  the  use  <»f  a  chemical  heater;  but  while  believed  to  Ihj  successful,  the 
■  tne  temjierature  in  time  to  verify  the  ansumption  was  not  practicable. 
he  trial  of  the  2rtth,  I  am  led  to  conclude  that  the  movements  of  the  "Cora- 
Tor|>edo "  may  be  controlled  in  smooth  water  while  within  the   limits  of 

• 

le  larger-sized  boats  carrying  a  mile  and  a  half  of  wire  would  have  suflicient 
all  ]>ractieal  purjiosi's. 

'ith  the  <»j)era^or  and  obs<Tver  j)lae<'d  within  b(»mb-]>roof  ehauibers,  under 
ction  <»f  heavy  batteries,  they  wuuld  prove  formidabU^  adjuncts  to  the  de- 
'orks  of  rivers  and  harbors. 

ley  can  be  (»peratiMl  at  night  without  tln^  pn)t<u:tion  of  batteries. 
oiu  monitors  as  bjiseH  tln^y  could  be  i)r()jt;cted  against  an  enemy^s  fleet  with 
«t. 

ley  can  be  sent  beyond  the  controllable  range,  by  drojjping  the  wire,  and 
as  long  as  the  motive  power  lasts. 
ry  respectfully,  your  obedient  servant, 

S.  B.  LUCE, 
Commodore,  rtiited  States  Xavifj  Commanding  Training  iiquadron, 

TlLLIAM   E.    ClIANDLKK, 

reiary  of  the  Navyf  Washington,  D.  (\ 
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UXITKI)   iSXATKS    KkCKIVING    SIIIP   CoiX)RADO, 

Xavv-Vaki),  Ukooki.vn,  March  H,  lf^4. 

1  obedience  to  your  orders  of  I'Vlnnary  "20,  nit.,  1  have  to  make  the  followinf^ 
theresnlt  of  the  trial  of  the  "r'ninbination'*  torpido-boat  whieli  took  ]daccat 
Conn.,  on  February  '^H.  The  br);it  experimented  with  is  2(1  feet  in  length 
ches  greatest  diani»'ter — ])in|re]l<Ml  by  a  two-bladed  screw  of  If)^  inches diaiu- 
18  inches  pitch.  The  weight  of  boat,  when  (  harged  for  ordinary  work,  isbe- 
SOO  antl  l,:i(»0  ]H»nn<ls — the  <lis]dac<'inent  of  hoat  bi«twicn  l.KK)  an<l  l,r>(K) 
The  llask  containing  the  motive  p(»wcr  (li(|nid  <Mrhonic  acid)  is  of  the  same 
JTcrsely  as  the  other  cvlinilrical  jjortions  ot  the  boat,  and  takes  its  place  in 
gemeiit  as  one  of  >he  sections  of  the  hull. 

spander,'*a  c<»ppercylindersnrronndin;r  the]>i]M's  whi<h  lead  fioni  Xht'tiask  to 
e,  is  tilled  with  a  solution  of  .snlphnric  acid,  jinie,  and  water;  it  is  a  new  fea- 
le  tor|K*do  and  is  an  imprnrcnHnt.  as  it  pie  vents  conj;elation  in  the  ]»ipe>.  cyl- 
-C.,  and  allows  the  full  forc»'  of  tin*  j^as  to  he  iiMicd  in  ])roinlling  the  b(>at. 
irst  run,  which  was  a  trial  for  stecrin;;,  th<'  boat  obi-yc'd  the  helm  rea<lily 
ned  to  port  y  Init  was  slower  when  turning  tn  Htarhoard.  owing  ti>  th*-  action  of 
.  After  the  run  the  boat  was  towed  in  and  opened,  tin'  interior  was  warm 
ed  the  goo<l  effect  of  the  sulphuric  acid  mixture  in  ]>reventing  congelation 
id.    The  amount  of  liquid  carbonic  acid  carried  in  the  llask  e\))erimented 


518       REPORT  OF  THE  SECRETARY  OP  THE  NAVY. 

with  was  about  110  pounds,  with  a  square  inch  pressure  of  about  800  pounds.  The 
single  wire  which  connected  the  boat  with  the  shore  station  was  of  English  make, 
No.  55,  Stubbs'  o^&uge,  and  the  currents  sent  through  it  to  perform  the  movements  in 
the  dift'erent  valves  of  the  engine  were  efl'ective. 

A  boat  of  these  dimenhions  carries  too  limited  motive  power  and  wire  for  effectiye 
work  in  anything  but  narrow  water-ways  with  deep  channels;  it  could  be  easilj 
stowed  on  board  ship,  as  uUo  the  flasks  and  other  apparatus,  but  the  delicacy  of  the 
instruments,  their  liability  to  disarrangement,  and  the  extreme  care  necessary  to  pre- 
vent any  intenuption  of  the  electrical  current,  by  which  the  functions  of  the  boat 
would  be  paialyzed,  the  intricate  arrangement  of  wires,  all  of  which  require  thecare- 
fnl  baud  of  an  expert,  together  with  the  difficulty  of  obtaining  space  on  board  in 
which  to  generate  the  motive  gas,  all  militate  against  their  beiug  carried  as  part  of 
the  armament  of  cruisers  ex])osed  to  all  the  heroic  movements  of  the  htorni  waves  and 
cross  sviis  which  that  class  of  vessel  must  encounter,  while  it  is  evidently  imprao- 
ticable  to  manipulate  them  from  a  vessel   in  motion  against  another  moving  object 

On  the  other  hand,  this  "combination  "  boat  seems  adapted  especially  to  thedefenae 
of  ports,  harbors,  narrow  channels  of  rivers,  and  even  of  o])en  roadsteads,  when 
manii)ulated  from  the  decks  of  vessels  anchored  therein.  Under  these  circumstancM 
this  torpedo  can  be  handled  almost  as  accurately'  as  a  common  steam-launch  Im 
helmsman.  It  would  be  a  valuable  atta(^lime(it  to  a  monitor  at  anchor  for  the  pi«r 
tection  of  an  outside  channel,  and  would  make  the  running  down  or  ramming  of  snch 
a  vesHC^l  a  diflicult  and  improbable  feat. 

A  trial  for  s]>eed  was  to  have  been  att^-mpted  on  March  3,  but  owing  to  the  care- 
lessness of  some  of  the  company's  em]»loydH,  the  c(mnections  were  ermneous,  the  tin 
air-tanks  in  the  wire  comi>artment  were  left  out,  and  the  torpedo,  on  being  launched, 
sunk.  This,  although  a  part  of  the  trial,  should  not  militate  against  the  us4'fulDM 
and  cai)abilitiert  of  tlui  torpedo  as  already  proven.  There  being  no  probable  oppo^ 
tunity  for  another  sj»eed  trial,  the  Board  having  separated,  I  beg  to  present  thjjjii 
my  rej)ort  of  the  result  of  the  trial. 
I  am,  sir,  respectfully,  &c., 

W.  A.  KIRKLANI), 
Captain  J  United  States  Sarf 

Hon.  William  E.  Chandler, 

Secretary  of  the  A'ary,  Washington^  I).  (-. 
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Philadelphia,  Pa.,  March  y,  188i 

Sir:  In  obedience  to  the  order  of  the  T)e])artnient,  of  the  21st  February — direc 
me  to  i>roc<'ed  to  Millord,  (.^onn.,to  witness  the  trial  of  a  Lay  torpedo-boat  on  the  «?*• 
of  that  month — I  have  tli<*  honor  to  submit  the  following  report : 

I  arrived  at  Milfoid,  Conn.,  on  the  afternoon  of  February  27,  an<l  ou  the  afternoonoi    | 
the  *2Hth,  in  eoiuijany  with  a  number  of  naval  othcers  and  orher  gentlemen  witiitwirf 
the  launching  and  ruuuiugof  tli(^  torjMMlo-boat,  the  method  of  taking  the  lioatontw 
the  water  after  she  had  been  towed  i)ack  to  the  slu»re,  the  taking  oft*  t>f  the  sevtf" 
reniovjible  cov<'rs  forming  a  ronsideral)le  jujrtion  of  the  top  of  the  hull,  and  exaa^ 
ined,  as  thoroughly  as  the  oeeasi(»n  and  oircumHtances  would  permit,  the  mecbinii*    I 
of  various  sorts  contained  within,  and  the  method  of  construction  pursued,  aewefl    ■ 
as  the  function  performed  by  the  various  parts,  composing  a  very  curious  and  inttf' 
esting,  as  well  as  formidable  inipltMuent  of  war 

I  left  Milford  ou  Tuesday,  the  4th  of  March. 

The  hull  of  the  boat  is  "21  i'v.vi  Hj  inches  long  from  the  forward  edge  of  the  steiii^* 
the  after  end  ot  the  metallic  ]»ortion  of  the  stern  compartment.  A  wooden  tamp** 
extends  1^^  incrlu's  iK'yond  this.  From  the  end  of  the  tiring-pin,  piercing  the  stem. ^ 
tlit^  end  of  the  tube  s«'ciir<'d  to  tlu'  sc  ew-proi»eller's  hul),  and  projecting  5  inch*, 
beyond  it,  the  distaiu-e  or  length  is '-lid  feet.  When  e<]uipped  for  8ervic<!>  the  boat* 
said  io  weigh  l.'-^l*.')  i)()untls. 

The  hull  is  of  nu'tal,  and  is  cylindrical  in  form,  exce]»t  the  bow  and  stem  corof**'*' 
ments,  and  is  11  inches  external  <liau)eter.     The  sheet  n^etal  ot  the  hull,  excep 
bow  conipjirtuicnt,  is  open-hearih  ste<'l  „\  inch  tiiick,  and  made  by  Singer  dt  Ni     j 
of  IMttsburgli,  r.i.     The  bow  compartment  is  nnuh^  of  sheet  brass -j*,;  inch  thick,  "^ 
has  a  straight  <'ast  brass  \e.tical  stem,  pierced  at  its  mitldle  by  the  tiring-pin.  . 

The  carlM>nic  acid  container  or  Mask  is  wrought  iron  and  forms  a  c<inipartmentw 
the  hull.  There  are  t-iglit  compartuuMits  in  all,  of  ditferent  lengthi*,  f(»rnied  by  aev^ 
bulkheads  of  steel  i  inch  thick  an<l  riveted  to  brass  tlanges  i^inch  br^ad  at  tbew 
j)erij>hery,  to  which  the  plates  of  the  hull  are  riveted.  Each  compartment-,  ez^ep* 
the  tlasU,  is  capable  of  being  opened.  Those  two  situated  forward  of  the  tiask  bav« 
arm-holes  in  them  on  top,  and  the  five  situated  abaft  the  llask  have  removable  cotei* 


I 


BEPOBT  OF  THE  SECRETARY  OF  THE  NAYT.       519 

\g  fhini  one-thinl  to  one-half  the  circiiuiference  of  the  hull  and  of  the  full 

I  of  their  compartments,  except  the  after  one,  where  the  removahte  cover  U 
two-thirds  of  its  lenji^th.     The  top  of  the  hull   is  perfectly  straiji^ht  from  stem 

ni,  and  the  bottom  is  perfectly  straij^ht  and  parallel  to  the  top  from  the  stern  to 
PKiuninj^  of  the  aftermost  compart nient — wliich  is  r>:i^  inches  lon^ — where  it 
npward  toward  the  top  and  teniiinates,  :\  inches  from  it,  at  the  extn^me  after 
'Stem — the  three-inch  hole  then  bcin^  closed  hy  a  wooden  tampion. 
hull  iahnilt  in  two  parts,  and  between  them  the  ilask  is  inserted,  which  makes 
luirtfl  comprising  the  completed  boat. 

l>ow  or  forwanl  compartment  is  wedjje-shjii)ed,  and  when  viewed  in  )>rojection 
rho  horizontal  central  ])l:ine  presents  th«  form  of  a  longitudinal  section  of  half 
elliptic  spindle.  Tills  conipartnient  is  '.\\k  inches  lon>;  tro>a  the  forward  edge  of 
$111  to  the  bulkheads  at  its  after  end,  where  it  is   11  inches  diameter.     It  is  to 

II  the  explosive  and  tin*  electrical  ap;)aratus  for  tirinjj;  it. 

iifXt  cniiiparrment  abaft,  it  is  cylindrical  in  torm.  3t)  inches  I<Mi«r  and  14  inches 
ter,  and  is  empty,  filled  with  air.  L'p«>n  its  arm-hole  cover  stands  the  sight  or 
rofl,  with  a  small  ting  atta<'hcd  to  its  head.  The  after  bulkhead  of  this  com- 
ent  is  entirely  of  steel,  there  being  no  brass  tiange  riveted  to  it;  it  is  concave 
aftiT  side  to  conform  to  the  head  or  end  of  the  tlask.  These  two  r(mipartmeut8 
he  forwanl  rtMuovable  portion  of  tin*  hull. 

flask,  which  is  inserted  here,  is  stMMired  by  a  central  stud,  1^  inches  diameter, 
I  ni»on  its  end,  to  tli«*  concave  bulkhead,  which  it  pierces,  and.  re<'eiving  a  grom- 
rasher,  ami  nut  on  the  opposite  side,  binds  them  tirmly  and  tightly  together. 
isk  inwrought  imn.  :iti  iuehes  long,  ex<*lusive  of  its  dome-shaped  ends,  which  are 
c  and  formed  to  a  KMnch  radius.  an<l  is  M  in<.'hes  diameter.  It  forms  the  third 
.rtineut  of  the  hull,  and  one  of  the  removable  parts  of  the  boat.  The  atlter 
able  |K>rtion  of  the  hull  is  secured  to  the  tlask  in  a  similar  manner  to  the  for- 
rt'inovable  portion,  the  l.^-inch  stud  forged  upon  the  tlask's  end  )>iercing  the 
p|  hnlkhea  i,  and,  by  the  grommet,  washer,  and  nut,  binding  them  tirmly  and 
y  together. 

fourth  compartment  is  cylindrical  in  form,  7*2  inches  long  and  14  in<dies  diameter, 
tains  the  heat«'r.  The  pipes  connecting  the  tlask  with  the  i)ropelling,  starting 
eeriiig  engines  pass  through  this  compartment.  r|)on  the  after  end  of  its  re- 
»le  cover  stands  a  tube,  o]mmi  t(»  the  cavity  of  tli«^  hull,  and  is  (uie  of  the  guide 

fifth  compartment  is  K)^  in<hes  long  and  11  iuehes  diameter.  It  contains  the 
conductor  and  two  tin  lloats.  The  pipes  to  the  engines  also  ])ass  through  this 
rtuieut.  The  condu<*tor  or  eable  tiibt*  begins  here  and  o])ens  through  the  after 
i^ad,  its  mouth  being  :$  iiH'lies  diameter. 

sixth  com]iartment  is  cylindrical,  'S.\^  inches  loi*g  and  14  imdies  diameter.  It 
ns  the  contndling  or  tbroitle  vjilve,  the  starting  engine  and  its  electro-magnet, 
lucing  valve  in  the  pipe,  eonneeting  the  tlask  with  t lie  starting  and  steering 
8,  and  the  current  director.  The  pij»es  to  the  engines  al>afr  and  tin*  conductor 
aim  through  this  compartment. 

iteventli  Cfunpartment  iseylimlrical,  ir>  iii<>b(>s  long  and  14  inches  diameter.  It 
na  the  propelling  engine,  its  exhaust  pipe  passing  out  at  the  bottom  of  the  lK)at 
:»  eml  turned  af  ,  beu«*ath.  The  pipes  to  the  engines  a'>aft  and  the  conductor 
<awt  thnmgh  this  compartment. 

eitfhth  and  last  compartment  is  a  frustum  of  a  cone,  the  parallel  ]>lane  of  the 
Qi]  vertex  being  perpendicular  to  a  slant  side.  It  is  r>:U  inclu's  lonir  and  is  14 
diameter  at  forward  (MhI  and  '.I  iiK-hes  diameter  at  after  end.  It  contliins  the 
beels  of  the  engine,  the  crank  shaft  and  its  journal,  the  •'teering  eiigini*  and  its 
-loagnet,  the  rudder-head  and  yoke,  the  spring  for  stead\iiig  the  rnd<ler,  an<l 
ipeller  shaft. 

sveral  places  provision  is  mad«'  for  the  escajM'  of  any  ])ressure  which  might  ex- 
fain  the  <'avity  of  tin*  hull  by  escajje  valves  opening  outboard. 
nioTive  agent  employed  is  carboni**  acid  gas.  Th«>  motive  machinery  consists 
ntainer  or  Hask  for  the  liquid  carbonic  acid  and  any  gas  exi.stiut;  >n  connetrtion 
',  A  heater  and  expander  for  ;;asitying  the  li(|iiid  a<-id  and  expanding  it,  and  for 
ing  heat  to  C(»inpensate  for  that  ahsoibed  by  iIm'  ;zasiticati(»n  of  the  li(|uid  acid: 
ine  for  actuating  the  screw- jui>p«'llcr,  an  engine  for  a<-tuating  tlur  rudder,  and 
ine  for  actuating  the  controlling  or  throttle-valve  of  the  propelling  engine. 
flask  is  wrought  iron,  without  .>^cani  or  Joint  of  any  kind,  brini:  an  cm  in*  tbrg- 
Ided  lip  and  formed  ti>  the  rc<iMir»Ml  shape.  It  is  a  cylirMler  :>•)  inch«s  long  and 
1**8  dianiet^'r  externally,  with  comncx  en<U,  upon  each  of  whicii  is  fi»r;icd  a  ceii- 
ul  14  inches  diameter,  thrcaih-d.  and  of  siif)i<icnt  length  to  a'-''oiriiiiiidate  the 
'  and  tint  used  in  biiulini^  the  i)o\v  and  .stern  portions  of  the  hull  tiindy  to  it. 
ickness  of  metal  of  cylinder  ]>ortion  is  thrce-ei;:iiths  inch:  that  of  the  ends  is 
uzteenths  inch;  ratlins  of  convex  eiul>,  lo  incho:  weigiit  of  tlask.  empty,  •2*^4 
t;  tested  by  maker  to  1,hm»  pounds  ywr  squari-   inch:    made  at  (ireen  Point, 
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Br(»ok]yn,  N.  Y.     Tbrongh  its  axis  pas^os  a  ^-iiich  copper  tube,  fixed  at  oiio  end  and 
packed  at  tlio  other,  lor  passing  tlic  electric  conductor  to  tli«  explosive  in  the  Iniwof 
the  boat.     Upon  its  aftw  end,  and  as  high  n])  as  i>o8Hihle,  ih  located,  in  one  canfing  of 
coj»])er,  the  two  stop-valves  for  drawing  off  the  contentH  of  the  tloHk.     Fnmi  the 
larger  orifice  an  internal  pii>e  turns  downward  to  the  bottom  of  the  flask  fnr  drawing 
oft'  the  Ii(|uid  acid,  and  from  the  sinaller  a  similar  ])i])e  turns  upwurd  to  the  top  of  tbe 
flask  for  drawing  oft' the  gas.   The  <lianicters,  respectively,  of  these  orifices  are  -^j  inch 
and  I  inch.     There  are  no  other  attachments  to  the  flask.     The  contents  of  the  flaflk 
weigli  1 10  pounds,  and  will  run  the  boat  at  full  speed  one-half  mile,  and  a  considerable 
distance  farther,  say  a  quarter  mile,  at  a  constantly  diminishing  Hpee<l,  until  the  engine 
Bto])sfor  want  of  gas.  This  charge  of  110  pounds  fills  the  flask  about  two-third  8  full,  and 
it  is  deemed  best  not  to  exceed  tliat  <iuantity.     The  ])ressure  \%ithin  the  flask,  when 
charged  and  at  the  lemjierature  of  nudting  ice,  is  450  pounds  ])er  square  inch.    It  in- 
creases witli  an  increase  of  temi>erature,  and  at  HO^  will  ])robably  be  WK)or^r)()pouiifla, 
and  at  RF  f)rol)ably  1,000  or  l,Or>0  ])ouuds.     When  the  run  was  made  on  the  :i8tli  of 
February  tlie  ]uessiire  was  i>robably  r)00  or  TmO  pounds. 

The  larger  orifice  sni>plies  the  propelling  engine,  and  the  smaller  supplies  the  stnrt- 
iug  and  steering  engines.  A  ^-incli  <o])]>er  l»i))e,  in  which  there  is  a  strainer  locates), 
connects  the -/V"><'b  oritice  with  tbe  ('onirolling  or  throtth' valve,  an<l  thence  with 
the  cxpandei-.  A  ^-inch  coi)per  pipe  connects  the  -^-inch  orifice  with  the  redncing 
valve*,  and  thence  with  the  starting  and  steering  engines. 

Tbe  heater  and  exjiander  perfoin)  a  very  im|H)rtant  function,  in  connection  with 
the  motive  agent  em]doyed,  by  sui>plying  beat  to  compensate  for  that  absorbed  by  the 
gasification  of  tb(*  li<|ui(l  arid,  and  ]>reventing  the  formation  of  ice  and  frost  witliin 
the  cavity  of  tbe  hull. 

Tin*  beater  is  a  cylinder  of  sheet  copper  with  flat  ends,  4H  inches  long  and  12iiu('he« 
diameter  externally:  the  thickness  cd  metal  of  tbe  cylin<ler  is  iV  inch  and  <»f  tlieeml* 
i  inch.  One  of  the  jbit  ends  is  removable,  and  is  securtMl  in  its  place  by  a  nundieruf 
small  screvNs,  wbi<!b  screw  into  a  stout  ring  on  tbe  inside  and  at  the  end  of  the  cylin- 
der; a  tnbe^  inch  diameter  i)ierccs  tin*  removable  end.  ami,  turning  upward,  lias  its 
o]H>n  end  Just  bcncatb  tbe  tnbe  on  the  outsi<le  of  the  hull,  and  which  is  one  of  tb 
guide-rods,  tbe  alter  (uic  There  is  a  bole  through  the  cyliiuler  for  charging  it,  rhurd 
with  a  sciew-plng. 

Tbe  exi>»inder  is  within  tbe  licat<r,  and  consists  of  '20  pieces  of  }-inch  copper  |»ip<? 
laid  ]>;iiall«'l  to  cacli  otbcr  and  tbe  cyTnMb'r,  ami  conne^-ted  togeilnr  at  their  ends  by 
half  turns,  or  lj-slia))cd  pieces;  cub  pipe  is  14  inches  long,  and  they  are  arranj;«'«l  in 
two  courses,  tbllowing  tbe  cnrveid' tbe  cylinder,  and  extend  up  toabout  its  horizontal 
central  plane  on  each  side;  ilu'yait^  ke]>t  about  one-half  inch  from  its  surluce  l>.v 
curved  jjieecHof  coiq»er  provi«led  witb  the  ]>r4>p«'r  holes,  through  which  the  pipesiiUA 
The  first  and  hist  pipe  of  this  system  jderce  the  removable  end  of  the  heater,  and, 
by  means  of  washers  and  nuts,  are  ina«b'  tight  at  their  juntrtun*  with  it. 

Abov«^  tills  system  of  pipes  is  located  a  trough  made  of  a  4-inch  cop|)er  pip<'.  KUP* 
port<Ml  at  out!  end  upon  a  loop  banger  secured  to  the  shell  of  tlit^  cyliiuler,  anil  iti 
other  (Mid  lias  a  stem  or  spindb^  upon  it  wbiidi  pierctra  the  removableend  of  the  beater 
and  is  provided  with  a  stufling-box  ;  upon  this  spindh',  out-side,  is  a  cog-wheel,  into 
whi<'b  fits  a  woriiMMl  r-baft,  secured  to  tbe  hull,  for  <'apsizing  the  trough,  which  is  done 
by  a  crank  a]>i»lied  on  the  outside  of  tbe  boat.  This  trough  is  filled  with  quicklime, 
and  when  lillc<l  its  o]M'n  si<Ie  is  sealed  up  with  a  piece  of  thin  sheet  gum,  glued  i»ver 
it  witb  liquid  cement.  On*' edge  of  tins  piece  of  gum  is  made  to  receive  w^venilhwki, 
depending  from  tbe  sbell  of  the  beater,  which  tear  it  oft*  from  the  tnmgh  when  itie 
capsi/ed.  Tbe  weight  of  tbe  beati'r,  em]»ty,  but  with  all  its  internal  pii»es  and  the 
trough,  is  i: :{  pounds.     It  is  tilled  tbree-tiitiis  full  with  dilute  sulphuric  acid. 

The  cliarg«'  is  Hi  ])onnds  of  (piicklime  in  the  trough,  77J  pounds  <»f  commerciiJ 
sulpiiuric  acid.  an<l  '2()h  ]io(inds  of  water. 

Tbe  ij-incb  pipe  from  the  <ontrt)lling  m-  throtth*  valve  connects  to  the  expaijd'^ 
where  it  ]iierce.s  tin;  eml  of  tbe  heater:  the  titber  oi)en  pipe  of  the  expander  n*celvef 
a  |-incb  pipe  wliieb  pa>S"s  to  tbe  pr<»pelling  engine  and  <!outlucts  the  gas  tu  it. 

The  pnqM'lling  engin«-  is  of  a  ty)>e  known  as  the  Mrotberboixl  engine.  It  baathw* 
single-acting  cylintbis  contained  in  one  easting,  ami  arranged  ef|uidistant  in  a  ]>l«D* 
perpendic  iil.ir  to  one  conim'>n  crank-pin.  The  cylinders  are  each  'Af  inches  diaaa'ter, 
and  the  stroke  of  pistons  i.s  x*A  iinhes:  tlie  ]<Migtb  of  the  ])istons  (a  short  trunk)  i"^! 
inches  ;  tlioir  |)a<kinLr  is  a  pie<e  <d'le;itber  tilling  a  groov<'  f-inch  wi<le  and  i^'^j-iuchde*!'* 
Tbe  cylinders  hiive  removal)!*-  beads  nii  ihi  ir  top  »»r  (Mitboard  «*nds,  secun-d  tollanjl*** 
by  scre\N  s  with  liaid  pa))ei  jjunt.s  beneath  tin  ni.  The  central  cavity  int<»  whii'h  *'j 
t]\v.  cylin<leis  op<'ii  at  their  li»werends  is  closed  by  a  circular  bonnet  on  each  side,«"" 
they  are  j»nt  <»n  .siiiiilMily  to  tbe  <\  linder  beads  :  the  gas  is  intiodut'ed  into  I  his  cavity; 
the  inli't-pip«'  is  .][-in«'li  diameter.  One  <d'  tbes**  bonnets  Is  pierced  by  \\\^  crank-?*!'*" 
ami  forms  its  juincipal  jnurnal ;  tin'  «'s<*ape  of  gas  in  this  <lirection  is  jin'veuted  I'.v  * 
collartm  tin-  sbaft,  pressed  tiiibtly  against  the  v«'rti»'al  surface  by  the  internal  preMfUi*' 
Tin' op])osite  bontu't  contains  tbe  valve's  seat  and  the  passages  to  the  ourside ends ot 
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v,  beneath  their  covers,  and  to  the  exhaust-pipe.  The  diameter  of  this  central 
1 4jt  inches ;  the  distance  from  bonnet  to  bonnet  is  5f  inches.  The  thickness 
I  of  cylinders  is  i  inch;  of  pistons,  |  inch  ;  of  trunk  portion.  ^  inch;  of  bon- 
l  heada,  i  inch. 

iatributing- valve  is  placed  in  a  cavity  which  it  exactly  filJs,  and  is  covered  by 
of  metal  properly  parted  for  the  admission  of  gas  to  the  valve  revolving 

it,  and  it  is  secured  by  screws  to  the  surrounding  tlat  surface.  The  function 
date  is  to  keep  the  pressure  otf  the  valve.  The  vjilve  is  revolved  vertically 
at  by  the  end  of  the  crank-]>in  ;  it  is  provided  with  one  throujjh  port  for  ad- 
the  pressure  to  the  top  of  the  pistons  beneath  the  cylinder-covers,  one  at  a 
d  with  one  exhaust-cavity  in  its  under  sue  for  withdrawing  the  pressure  from 
9f  the  i^istons,  two  at  a  time. 

aWe  Beat  bus  three  ports  for  receiving  the  gas  from  the  port  through  the 
ihence  it  is  conveyed  to  the  top  of  the  pistons  throught  he  gas-passage ;  this 
ia-]^  by  1^  inches.  The  pressure  thus  introduced  on  to])  of  the  piston  c<»un- 
khe  pressure  constantly-  acting  beneath  it,  an<l  consequently  this  piston  is 
ibrium  as  long  as  the  ])re8sure  is  retained  upon  it.  Whilst  the  pressure  is 
itrodoced  upon  the  to]»  of  one  ])iston,  through  the  port  through  the  valve  for 
"pose,  the  pressure  is  being  withdrawn  from  the  tops  of  the  other  two  pistons 

the  exhaust-cavity  in  the  under  side  of  the  valve,  which  is  in  action,  and  is 
ped  into  the  sea  through  the  exhaust-]>ipe ;  the  exhaust -pij^e  isl^  inches  diam- 
[otiou  ensues  and  continues  until  the  moving  force  is  withdrawn, 
istribnting-valve  iH  :U  inches  diameter  and  it  is-|^  inch  thick;  its  through 
^  by  2|  inches;  its  exhaust-cavity  is  li  inches.  It  has  a  crank  attached  to  it 
itral  threaded  hole  for  revolving  it.  The  cylinders,  pistons,  cylinder  heads, 
,  and  the  valve  are  cast-iron.  The  circumscribing  circle  of  the  cylinders  is 
en  diameter. 

onnectiug-iods  are  gun  metal  and  they  are  4v^  inches  long  from  center  to 
Tejes.  They  are  articulated  to  the  pistons  by  through  steel  pins  one-half  inch 
r;  the  b(»ss  at  piston  end  is  I  inch  diameter  and  seven-eighths  inch  in  direc- 
oumal ;  the  boss  at  crank-pin  en<l  isH  inches  diameter  and  length  on  journal 
!8  for  the  middle  out*:  the  other  two  rods  are  forked  and  each  fork  has  a 
tM*aring on  crank-pin  five-eighths  inches  long;  the  diameter  <»f  the  bosses  is  1^ 

The  diameter  of  the  rods  is  three-fouiths  in<-hes  at  their  necks,  and  their 
ection  is  1  by  -jV  inches.     They  are  not  adjustable. 

ank-shaft,  crank,  an<l  crank-pin  are  steel,  the  crank  and  shaft  being  in  one 
riie  shaft  is  If  inches  diameter  and  \\i  inches  long ;  the  crank-pin  is-^{|  inches 
r  ami  4i  inches  long.  The  end  of  tiie  pin  is  reduced  to  ^  inch  in  diameter, 
•rs  a  lude  in  the  crank  attached  to  the  distributing-valve,  by  which  it  is  re- 

igine  in  1>oIted  tirmly  to  the  after  bulkhead  of  its  compartujent,  which  is  made 
ly  thicker  metal  than  the  others  on  that  account.  A  h<  le  is  cut  thronuh  the 
I  into  which  the  bonnet  of  the  engine  exactly  tits,  serving  as  a  guide  fnr  ac- 

placing  the  engine.  The  crank-shaft,  projecting  beyond,  is  snpp4»rted  in  a 
MX  near  its  end,  fonned  upon  a  stret(dier  across  the  hull,  to  which  it  is  riveted 
iabyflangCH.  The  gear-wheels  are  located  Just  abaft  this  bulkhead ;  they 
sel,  1^  inches  face.     The  spur  has  '{(>  teeth  and  is()-inclipitch  ;  it  is  secured  to  its 

a  through  pin.  The  pinion  luis  l*^  t(>eth,  and  is  secured  to  its  shaft  by  a  key. 
tiple  is  as  1  to  "2. 

jfw-propeller  shaft  is  a  steel  tube  1^  inches  diameter  outside  and  U  inches  di- 
nside,  except  near  its  en<ls,  where  it  is  less,  being  only  a  trille  greater  than 
actor-tube  which  pjisses  through  it;  the  shalt  is  Tijf  inches  huig.  The  con- 
nbe  is  brnsN,  1  inch  diameter  (uitside  and  seven-eighths  inches  insid<> ;  it  passes 
to  the  pro|)eller-shaft,  which  revolves  about  it.  The  inboard  end  of  the  shaft 
ariiig  in  the  bulkhead  to  which  the  engine  is  seeiind,  and  ngainst  which  the 

delivered  by  means  of  a  collar  upon  the  shaft  and  two  loo.^e  steel  \%asher8 

againHt  the  4*nd  of  the  bearing,'  whi(.'h  tt  rminates  on  the  opposite  side  of  the 
il,  beneath  theengiiM',  in  a  stnllinin-box  around  the  con<Iui-t(»r-tube  for  ex<*lud- 
irater  at  that  point.  The  c<in«iii(tor-tnbe  ));isse>i  (»n  furward  to  the  bulkliead 
ondnctor  compartment  and  terminates  upon  it  in  an  enlarged  mouth  and 
$ht  joint. 

laft  has  another  bearing  in  the  stnning-b(»x  whi-re  it  pass*  s  out  throngb  the 
i  another  in  the  hanger  seenred  lo  the  hull  at  its  e\ti«Mne  atter  imhI.  On  the 
side  of  the  hanger,  which  is  brass,  is  a  bras*,  (-(dlar  .seiiiied  to  the  shaft  to 
it  from  rigging  outboard. 

rew-pTopeUer  is  secured  to  the  shaft  Just  abaft  this  hangtr.  an<l  the  shaft  is 
ced  in  size  nor  tapered  for  the  n'reption  of  the  scri*w.  The  screw  is  brass 
ibed  all  over,  and  is  t\v(»-b}ade<l  an<l  not  expanding.  It  is  1()  inches  diameter 
iches  pitch  ;  the  hub  is*J^  inches  diameter  an<I  o|  inches  long.  The  blades  are 
angles  to  the  axis  of  the  screw  and  have  their  corn«Ms  slightly  rounded.     Tlie 
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width  of  tlie  blade,  meavsnred  on  its  surface,  18  5^  inches  at  the  periphery  and  ^^inchei 
at  the  hub  ;  the  length  from  hub  to  perii)hery  is  7  inches.  When  viewed  ii]>ou  a  pliM 
parallel  to  its  axis,  each  blade  haH  its  edges  parallel,  and  they  are  perpendicular  t« 
that  axis.  The  length  of  the  blade  in  the  direction  of  the  axis  is  "2^  iiicbeH  at  the 
periphery  and  2^  inches  at  the  hub.  When  viewed,  in  projection,  upon  a  plane  At 
right  angles  to  its  axis,  each  blade  shows  a  width  of  5  inches  at  the  periphery  and  1^ 
inches  at  the  hub. 

The  weight  of  the  screw  is  IH  pounds  ;  area  of  blades,  54  square  inches. 

A  tube  5  inches  long  and  1  inch  diameter  outside  is  fixed  to  the  after  end  of  the  hub. 

The  rudder  is  located  forward  of  the  hanger,  in  the  after  part  of  the  triangular 
space  inclosed  by  the  shaft,  for  base,  the  hanger  for  perpendicular,  ^nd  the  hull  for 
hypothenuse  of  the  triangle.     The  blade  is  metal,  i  inch  thick;  it  is  12i  inehcrt  lonf 
from  post  to  after  edge  of  blade,  ;^  inches  wide  at  the  post,  and  (\  iiichcH  wide  at  the 
after  edge.     The  reuuiining  ])ortion  of  the  triangular  space  above  described  and  for- 
wanl  of  the  rudder  is  filled  in  with  wood.     The  heel  of  the  rudder-post  steps  into  a 
metal  shoe  secured  to  this  wood,  and  its  head  passes  through  a  brass  caHting  stHMiitHl 
to  the  hull  inside,  and  has  a  stuffing-box  for  excluding  the  water.     A  yoke  secnred 
to  the,  rudder-head  has  a  roller  in  one  end  working  against  a  V  fi>rm«'d  in  astift'sprinf 
which  is  secured  to  the  hull ;  the  func^tion  of  this  spring  is  to  midship  the  nidder 
whenever  the  steering  engine  releases  it.     The  other  end  of  the  yoke  is  connected  bj 
a  jointed  rod  to  the  piston-rod  of  the  steering  engine,  by  which  the  rudder  is  pnt  to 
port  or  to  starboard  at  will,  according  to  the  direction  in  which  the  piston  is  niadttto 
move. 

The  steering-engine  is  a  double-acting  cylinder  of  3-inch  stroke  of  piston  and2i* 
inch  diameter,  secured  horizontally  to  the  liull.  It  is  fitted  with  a  three-]»orted  slide- 
valve,  balanced  between  the  seat  upon  which  it  slides  and  its  chest-cover.  The  piv»- 
sure  is  admitted  to  either  side  of  the  piston  by  ports  dowMi  through  the  valve,  which 
are  brought  into  action  by  moving  the  valve  either  to  right  or  left.  IfdcHiretlto 
port  the  helm,  the  valve  of  the  steering-engine  is  moved  in  the  i)roper  directi«>n  for 
admittiiiLC  the  inoving  agent  to  the  pro])er  side  of  the  piston,  and,  being  present  in 
the  supply-pipe,  it  enters  through  the  opened  i)ort  and  pushes  the  piston  to  the  end  of 
its  stroke,  which  moves  the  helm  to  ])ort.  To  steady  the  helm  the  valve  is  hronght 
to  midstroke,  which  shuts  oft'  the  fiow  from  the  supply-pipe  and  releases  the  pressure 
in  the  cylinder  at  the  same  instant,  and  the  V  i»  the  spring  acting  ui»on  the  n>ller 
in  the  end  of  the  yoke  brings  the  helm  amidships.  The  helm  can  be  put  to  starlM»ard 
by  a  similar  process. 

The  movements  of  the  valve  of  the  steering-engine  are  made  by  the  action  of  a 
double  electro-magnet  of  considerable  power  located  near  it,  and  connect^^d  by  Icvcn 
to  the  valve. 

The  starting-engine  is  in  all  respects  similar  to  the  steering-engine,  except  the 
length  of  its  jjiston-stroke,  which  is  i  inch,  its  diameter  being  2^  inches.  It*  piston- 
rod  is  connected  dinu'tly  to  the  stem  of  the  controlling  or  throttle  valve,  which  is  of 
the  eijuilibrium  type,  and  opens  or  closes  It  at  will  by  the  movement  of  its  piston. 
The  valve  of  this  (Migin«*  is  three-ported  and  balanced  just  like  that  of  the  steerinn* 
engiiu^,  and  is  governed  by  an  electro-magnet  of  the  same  size  and  construction,  and 
similarly  located. 

The  stoj)  valves  on  the  llask  are  opened  from  the  outside  of  the  boat  by  a  socket- 
wrench.  Tli«*y  can  1x5  o])ene<l  at  any  time,  eitlu^r  just  before  the  boat  is  launched  or 
a  considerable  time  before.  Wht^n  they  are  opene«l  the  gasified  acid,  taken  from  the 
top  of  the  tbusk,  fills  the  pipe  <t)inu^cting  it  with  the  starting  and  steering  engines  to 
their  balanced  slide-valves,  and  is  rea<Iy  to  act  upon  their  pistons  whenever  their 
valves  are  opene<I.  The  lediicing-valve  in  this  pipe  is  for  the  purpose  of  rtMlnciDf 
the  pressure  of  the  gas  supplied  to  these  engines,  and  is  said  to  reduce  it  one-half, of 
from  450  or  r)00  ponu'Ss  to  '^2;')  or  *J.')0  ])ounds  per  s(]uare  inch,  which  is  the  pressure 
actuating  their  justons. 

Tin?  li<iuid  aciil,  takm  from  the  bottom  of  thc^  fiask,  tills  the  pipe  connecting  it  with 
the  propelling-engine  as  far  as  tlu?  controlling  or  throttle  valve.  When  this  vaK« 
is  opened  the  li(iiii<l  a<id  pasM-s  it,  and,  entering  the  expan<ler,  becomes  gasifieil  aw 
expandiMl  and  tluMi  ])asst\s  on  to  tlu*  enginr.  where  it  is  said  to  exert  a  pressure  of  5^ 
pountls  per  scjuare  in<:li  or  mon'.  The  iMigine  starts  instantly  and  continues  ita  no 
tion  until  the  throtth'-valvi'  is  el'>M«'(l  or  the  cont«*nts  of  the  tlask  exhausted. 

The  usual  plan  pursu<'<l  is  to  get  the  ln>at  ready  for  launching  with  the  tla«k  anj 
heater  ))rop<'rly  ehargrd,  eli'rtric  con<lu(tor  pro])erly  connected  inside  the  boat  aw 
to  the  ]»attery  and  earth.  This  aceom))lished.  the  stop-valves  on  the  fiask  are  oi)eued? 
the  trough  in  the  In-at^-r  eoniaining  tin*  (luickliuu?  is  capsized,  and  when  theheati* 
well  up.  whi<li  is  manifi'st('<l  by  tlu;  rapid  i'scape  of  stfani  from  the  top  of  the  tuh* 
fixed  in  the  hull  of  tlu*  boat  ju.st  ovt;r  thti  eM'ai»e-])ipe  from  the  heater,  the  launch ij 
mach*.  an<l  when  the  boat  is  well  cl<»arof  tin?  lauucirnnr-carriage  the  engine  is  8tarW<* 
ami  tlu'  voyage  begins. 
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revolutions  of  the  engine  are  said  to  be  upwards  of  600  per  minute,  the  screw 
luc  twice  that  number, 
lua  five  electric  functions  of  go,  sto)),  porr,  starboard,  and  fire  are  performed  by 
ingle  conductor,   vhich  is  a  very  small  copper  wire  insulated  with  gutta-percha, 
d measures  over  its  insulation  i  inch  diameter. 

[witnessed  one  trial  on  the  afternoon  of  the  28th  of  February.  The  launch  was 
7  snccessfuUy  made  and  the  boat  ran  oft'  very  swiftly  for  a  short  time,  say  two  or 
66  miuntes.  Slie  was  turned  both  to  port  and  to  starboard,  and  finally  turned 
rani  the  shore;  she  eoiitiinu'd  to  go  until  the  e«>nteiits  of  the  flask  were  consumed. 
)  wind  was  fresh  and  at  right  angles  to  the  course  run. 

'he  boat  wavS  tlieu  towed  in  to  the  launehing-eaniage  and  taken  out  of  the  wat«r, 
I  the  removable  covers  taken  otf  by  taking  <  ut  a  multitude  of  little  screws.  She 
I  been  in  the  water  about  40  minutes  (from  launching  to  opening  42  minutes). 
» temperature  of  the  air  was  4(F,  that  <»f  the  water  '.\6'^.  The  temperature  of  the 
ity  of  the  hull  in  tin*  vicinity  of  the  heater  was  )^.')->  ;  the  temperature  inside  the 
ter,  through  the  filling-ui)  hole,  was  201^.  Tliere  was  no  frost  upon  any  of  the 
ts  inside  the  hull ;  the  engines  an«l  pipes  w(^rc  cohl  to  the  touch,  but  not  exceed- 
ly  cold. 

second  trial  was  atteiA])ted  on  tlu'  afternoon  of  Monday,  March  3,  but  the  boat 
d<lnot  go,  on  account  of  sonn'  (lerang»Mn»Mit  in  the  current  transmitter.     The  trial 
then  fixed  for  the  morning  of  the  4th,  but  owing  to  ice  along  the  shore  aiul  an  un- 
ally  low  ti(U?  it  was  p«»stponed. 

he  material  and  workmanship  are  good  a!i<l  the  machinery  is  well  adapted  to  the 
poses  for  which  it  is  employi-d. 
espectfullv  submitted. 

A.  J.   KIERSTED, 
Chit/  IJnyinter  rnitvti  iitat€8  Xavy. 

Ion.  WM.   E.  ('IIAXI)LKK, 

Stcretary  of  the  Xavy. 


176 
1884 

rNiTEi>  States  XAVY-YAni>, 

yorfolk,  Kfl.,  July  11,  HH4. 

[R:  I  have  the  honor  to  transniit  herewith  the  rejK)rt  of  the  j>roceediiigs  and  find- 

I  of  the  Naval  Torpedo  Hoard  nj)  to  the  2r)th  ultimo,  inclusive. 

he  report  eml)ra<'es  examination  an<l  tests  of  the  surface  torpedo,  present^nl  by  the 

erican  Torpedo  ('ompany  of  New  York;  the  surface  rocket  torjjedo  presented  by 

Asa^Veeks,  of  WaNhiii;;ton  ;  an<l  tin*  snba(i;ieous  torpedo,  i)resent»Ml  by  Capt.  John 

lowell,  Unitecl  States  Navy. 

o  other  c(Hn)>etitors  appeared   before  the  Board  with  torpedoes  in  readiness  for 

1,  as  re<|uired  by  the  instructions  of  tiie  IJnreau  of  Ordnance  and  the  tttrms  of  the 

lie  notices  givtMi  by  the  Moard. 

Very  respectlullv,  vour  idx-dient  stTvant. 

OEOKOE  E.  BELKNAP, 
Captain  f'nitrd  ^i'atfH  XaryfUnd  Prenident  Torptdo  Board. 

on.  \Vm.  E.  Ciiandlkh, 

Secretary  of  the  Xavy,  Washington,  I).  C. 


l^MTKi)  States  Navy- Yard, 

Xorfolk,  fa. J  .hint- 'Si,  1H'?4. 

IR:  Tlu' Torprdo  Boaitl  appointed  li\  tin- Departnu-nt  Novi'inber 24.  l--^:?,  pursuant 
he  act  of  Con^iir^s  ;ipprovrd  Marrii  '.),  \'^<\.  conccrninir  ••the  purchase  and  manu- 
ure  of  tor])edofs  ad.ipleil  to  naval  wart'ai'e,"  has  ihe  honor  to  submit  the  following 
»rt,  based  upon  it^  «d>si  ^vati«>n•^  and  ••xpiijnn'nts  u]»  to  the  ]»resent  tinn*: 
he  work  an<I  pro<«M]in»-  ot  tin*  Board  werr  i;overne«l  by  th«'  terms  of  the  order 
iting  it,  the  ino-t  rnctio'i-;  IssiumI  f-M-  ii^  guidance  by  the  Bureau  <if  Ordnance,  and 
Bureau's  cii'culai  letter  to  inventor-,  and  eompciitors,  eoj)ies  of  whi<*h  ar«'  liere- 
1  appendi'd  and  niarkcil  A,  B.  an«l  ('.  respect ively.  Bnldic  noticre  of  meetings  of 
Imard  was  also  twice  'j:iven  l»y  a<lvertisenu'nt  in  the  pa|M>rs  in  various  parts  of  the 
fitry,  as  per  a|)pendcd  cnplc-..  marked  1)  ami  E. 

he  Board  tirst  <'onvene<l  at  Millord,  ('•►nn.,  I'ehrnary  2"^.  l>"*t,  to  witness  trials  of 
torpedo  present«Ml  hy  the  \iiieiicaM  'rnrjH'ilo  (.'ompany  of  New  York,  ami  of  which 
;ial  report  was  made  r<»  the  Department  inmn'di.ittdy  thereafter.     Subs«Miueutly  to 
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• 

that  date  the  Bonrrl  held  other  HessionH  at  that  poiDt,  as  well  as  at  Norfolk  and  Wash- 
iugtoD  and  the  waters  of  Hampton  Roads  and  the  Chesapeake,  for  the  examiDation 
and  test  of  the  torpedoes  presented,  as  per  memoranda  of  trials  herewith  appended, 
marked  F,  G,  and  H. 

Three  types  of  automohile  torpedoes  were  suhraitted  to  the  Board  for  examination 
and  test. 

First.  The  surface  torpedo,  presented  by  the  American  Torpedo  Company,  which  if 
substantially  a  modification  of  the  torpedo  commonly  known  as  the  Lay-Haight,  iu 
motive  ])ower  being  carbonic-acid  gas  acting  upon  a  Brotherhood  engine,  and  steered 
by  electricity. 

Second.  The  Weeks  snrface  rocket  torpedo,  presented  by  Mr.  Asa  Weeks,  itsmotire 
power  being,  as  its  name  indicates,  a  rocket. 

Third.  The  Howell  subaqueous  torpedo,  presented  by  Capt.  John  A.  Howell,  U.  8. 
N.,  its  motive  power  consisting  of  a  steel  tiy- wheel  revolving  within  a  water-tight 
iron  shell,  set  in  rapid  motion  by  the  application  of  a  jet  of  steam  at  high  pressure  for 
the  length  of  time  required. 

And  the  Board,  having  carefully  examined  all  the  machines  brought  before  it,aod 
tested  them  as  far  as  thnir  distinctive  features  and  the  readiness  of  the  competitors  for 
the  exhaustive  trials  required  would  admit,  submits  in  detail  its  conclusions  withre> 
gard  to  their  ada]>tation  for  naval  warfare.  • 

TORPEDO   OF  THE   AMERICAN  TORPEDO   COMPANY. 

Accuracy :  Good,  with  reference  to  a  fixed  object  in  smooth  water;  not  determined 
with  reference  to  a  target  in  rapid  motion,  nor  in  rough  water  where  the  seas  might 
at  times  hide  the  course  of  the  torpedo  from  the  operator.  The  torpedo  is  steered  by 
an  electric  current  passing  through  insulated  cables  connecting  the  machine  with  the 
operator,  stationed  either  atloat  or  ashi^re,  as  the  occasion  may  require. 

Range:  Good,  the  distance,  at  speed  when  the  machine  works  well,  being  half* 
statute  mile. 

Velocity:  Fair;  but  other  torpedoes,  notably  in  Europe,  surpass  it. 

CERTAINTY   OF   OPERATION. 

a.  Certainty  of  launching  and  starting  on  its  course:  Good,  so  far  as  tests  not  made 
in  actual  service  at  sea  could  show;  but  the  Board  regards  the  apparatus  used  asnt* 
terly  unfit  fortlie  purpose  in  a  seaway,  under  the  conditions  that  naval  warfare  con- 
stantly imjjoses. 

b.  Certainty  of  ex]»losive  action  on  contact  with  target:  Undetermined;  plan  sub- 
mitted which  would  ))roi)ably  be  efficient. 

Destructiveness:  Doubtful,  as  the  efficiency  of  a  surface  torpedo  as  to  destructiTe 
efl'ect  has  yet  to  be  shown  by  actual  test. 

Safety  in  handling:  Measurably  safe;  but  the  safety  of  a  torpedo  loay  be  regarded 
as  an  utterly  unknown  quantity  in  a  naval  combat. 

Facility  of  handling :  Awkward,  owing  to  its  length,  bulk,  and  weight. 

Sin»pHcity  :  Comjilcx. 

Ability  to  be  operated  with  safety  from  an  enemy's  fire:  Not  good;  some  exposure 
unavoidable;  but,  under  the  conditions  of  naval  warfare  to-day,  with  the  enonnooi 
powers  of  defense  afforded  by  machine  guns  of  great  range  and  power,  torpedoes  of 

freat  length,  like  the  one  in  question,  would  prove  dangerous  to  handle  under  the 
re  of  an  enemy. 

Simplicity  of  launching  a))])aratus  :  No  apparatus  submitted  that  would  answer 
the  purpose  in  a  seaway,  rendering  the  torped«i  incoujplete  in  that  respect. 
Efficiency  as  to  launching  at  an  object  :  See  foregoing  answer. 

QUESTIONS. 

Is  the  torj)edo  difficult  of  nianufacturo? 

Not  with  proper  plant. 

Js  great  accuracy  of  manufacture  necessary? 

Yes,  in  certain  paitsofthe  nu'chanisni. 

Is  I'reat  strucniiJil  streniilli  necessarv  f 

No,  exce})t  in  the  tla.sk  carrying  the  carbonic  acid,  where  great  strength  is  reqnirw* 

What  etlect  lias  the  motion  of  the  vi'ssel  at  sea  on  the  preparation  of  the  torpedo 
and  on  the  tor}»edo  itself  when  in  ]K>siti(»n  for  firing? 

Not  <leterminc(l ;  no  opuortnnity  offered  for  doing  so. 

AVhat  ettect  has  tht?  motion  of  the  ship  on  the  facility  of  pointing? 

Not  demonstrated.  In  the  case  of  this  torpedo  there  could  be  none,  as  the  pointiDS 
is  done  after  the  machine  is  launched. 
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vpumtion  of  the  torpedo  for  actiou  an  elaborate  proi^e^sf 
yelabonte. 

it  being  handle^l,  and  when  in  position  for  service,  are  the  ves.^1  and  her 
mably  safe  from  injnry  7 

blyeo  at  a  longdistance,  hut  c'tos«*  ahoani,  at  operating;  rani^p.  the  measure 
roald  be  exceedingly  Hniall.  Tliore  would,  of  c<Hirs«*.  he  j^reat  dan^r  of 
vf  either  the  tor]»^o  i-hargo  or  of  the  tlasK  containing  the  carbonic-acid  gas 
Sect  of  the  enemy^s  machine  gunH. 

eare  necessary  to  keep  tlie  torpedo  in  a  state  for  speedy  use  ? 
honrs  are  required  to  charge  the  flask  and  get  the  toriu^io  ready  for  use, 
ODce  ready  it  remains  ho  as  long  as  desired  within  a  limited  time.  A  cruis- 
'oald  neeil  an  ice  machine,  or  other  refrigerating  or  condensing  apparatus, 
*  charge  the  flask,  and  the  ])reservation  of  the  liquid  acid  in  steel  tiat^ks  for 
I  of  time  would  be  attended  with  gn*at  danger  to  the  vesiiel  carrying  it. 
etnatiD|;  apparatus  or  material  reasonably  safe  and  harmless  both  when 
I  when  m  store  f 

phnric  acid  usetl  in  making  the  pro]>elling  gas  must  always  bo  handled 
i  care.  To  attempt  to  carry  the  tiaskn  charged,  as  would  be  necessary  in 
ir,  would  not  be  desirable,  owing  to  great  continuous  strain  on  the  flask, 
r  temperature,  duc. 

probably  deteriorate  or  dangerously  change  with  time  or  with  the  changes 
ktare  and  other  conditions  incident  to  service? 

erials  from  which  the  carbonic  acid  is  generated  would  not  deterionite. 
torpedo  be  maile  innocuous  automatically  at  the  end  of  the  flight  f 
*ntor  claims  yes,  and  submits  a  plan  which  would  probably  be  efllcient,  but 
al  tests  were  poshibh*  in  the  absence  of  any  tiring  ap]>aratus. 
e  conveniently  and  safely  jiacked  for  transportation  7 
parts. 

ita  price,  with  launching  ap)»aratus  complete  T 

ipany  states  its  price  as$lU,(^nu  for  each  torpedo.  Xo  apparatus  for  launch- 
was  presented. 

POINTS  CONSIDFUKI)  BY  THE  m^AKD. 

B  torpedo  cannot  be  safely  .'ind  conveni«'nrly  controlh'd  and  launched  in  a 
.th  the  apparatus  sn]>plie4l.  the  company  itself  declining  to  submit  to  such 
ea,  through  fear  of  i.ijuring  tin*  torpedo. 
9S8  arranged  to  lire  from  a  slii«'l<],  p«)rt,  or  turn*t  it  (-ould  not  be  protected, 

ing,  from  the  tire  of  the  niachint>  guns  of  an  enemy. 
.onrse  couhl  be  seen  as  n*adily  by  an  enemy  as  by  those  using  it,  and  the 
chine  guns  would  l>e  imniedisitely  and  probably  etfeetively  concentrated 
r  its  destruction. 

)  propeller  is  not  protected,  and  might  readily  foul  itself  with  grass,  soa- 
.oating  nets,  &c.,  so  as  to  render  its  action  ineffective. 

;be  melee  of  battle  the  iqifrating  cables  would  be  liable  to  displacement  or 
od  thus  render  the  torpedo  uncontrollable,  and  thori>fore  useless. 
It  as  compared  with  a  well-known  type  of  torpedo,  the  speed  so  far  devel- 
lis  torpedo  is  insurtleieiii.  Its  spi-ed  not  exceediu;;  IT)  statute  miles  or  13 
hour,  it  could  not  overtake  any  v<-.swl  going  at  that  speed,  or  ev(?n  a  slower 
perly  maufcuvered  to  avoid  it. 

I  range  of  half  a  mile  against  an  object  at  rest,  though  fair,  could  not  bo  so 
la  against  an  enemy's  vessel  of  evm  moderate  spei>d,  unless  the  enemy, 
"OSS  uegligenc«*,  permitted  the  attarking  vessel,  armed  with  this  torpedo,  to 
slf  in  a  favorahle  position. 

Inerability:  This  torpe<lo,  m<»viiig  at  the  suj-facf  at  comparatively  moder- 
and  necessarily  at  sh(»rt  range,  is  rxposiMl  to  machine-gun  fire,  and  a  shot 
oy  portion  of  the  torpctlo  would  disable  it,  every  seetion  containing  sonso 

it  should  the  expander  be.  ])ut   in  aetion,  and  meanvvhilo  the  emergencies 

nterfere  with  the  launching  of  the  torpedo  tor  a  time,  the  speed  of  the  tor- 

d  be  Tory  much  reduced  wh«*n  linally  launched. 

»ing  a  surface  torped«»,  the  eHect  of  its  exi>!o>ive  a<ti<»n  alongside  an  enemy 

atical.     In  the  opinion  of  the  Hoard,  a  lorptMlo  to  be  etfeetive  should  be  of 

icons  type. 

lat  the  action  necessary  in  tnriung  on  the  expander,  as  at  present  arranged, 

defect  in  the  machine,  the  Hoard  being  of  the  o]nnion  that  such  actimi 

intomatic. 

lat  from  all  i>revions  experience  and  the  experiments  made  in  presence  of 


526       REPORT  OF  THE  SECRETARY  OF  THE  NAVY. 

the  Board  with  thin  typo  of  torpedo,  it  Hometiines  fails,  even  af^er  the  most  ov 
adjnstmotit,  to  operate  properly,  in  the  most  unexpected  and  inexplicable  luani 

13th.  \Vhih»  tho  siiitjh^  experiment  at  Milford  from  the  U.  8.  8.  Speedwell,  nndei  i 
and  at  a  H])C(;d  often  knoiH  towards  a  tarji^e^t  at  anchor  and  in  smooth  water,  was 
ccHsful,  the  Boanl  is  douhtful  as  to  its  ])e,liavi<»r  in  even  moderately  rough  water.  a«^ 
immersion  h(>in^  small,  the  pitching  motion  under  such  conditions  would  be  likeljto 
throw  botli  propelh  r  and  rnchh-r  out  of  water. 

14th.  While  this  torpedo  embodit's  valuahle  features  for  harbor  defense  whers  it 
can  be  ])rei)ared  and  manipulated  from  the  deck  of  a  monitor  or  special  vessel, 
Board  does  not  consider  that  in  its  present  develo])mcnt,  and  particularly  as  bein§a 
snrtace  torpedo,  it  is  well  ada]>ted  even  t*)  that  purpose. 

loth.  A  serious  objection  lies  in  the  great  len<rtli  of  time  needed  for  filling  the  fli 
with  the  alternative  of  storing  the  latter,  charged  at  an  enormous  pressure,  andiu- 
curring  the  risk  of  explosion  through  the  phenomenon  known  as  the '*  fatigae  of 
metals." 

Kith.  One  oi)erator  at  least  must  be  (ixposed,  in  order  to  watch  the  torpedo  wbea 
dropped  into  th<^  water  from  a  v<?ssel  under  way,  nor  can  the  engines  of  the  torpedo 
be  safely  started  until  it  is  cleur  of  the  ship.     Even  then  a  mistake  in  steering  the 
torpedo  might  be  fatal  to  the  vessel  herself,  while  a  failure  to  start  pr<imptly 
cause  the  torpedo  to  foul  the  shi])'s  screw,  with  disastrous  results. 

17th.  It  would  be  necessary  to  have  a  reel  of  wire  on  board  when  firing  from  avoo* 
sel  under  way,  or  the  topedo  would  be  unmanageable.  This  would  introduce  a  oov 
source  of  accidents. 

Finally,  in  view  of  these  considerations  an<l  conclusions,  the  Board  is  of  the  opinioi 
that  this  torpedo  is  not  adapted  to  naval  warfare. 
Verv  res])cctfullv,  vour  obedient  scirvants, 

GEO.  E.  BELKNAP, 
(.■aptain^  United  States  yary,  Presidtnt  of  the  Boari, 

E.  O.  MATTHEWS, 
Captain  J  United  States  Aar.v,  and  Mtmkr. 

C.  F.  GOODRICH, 
Licutenant'Commanderj  United  States  yar if ^  and  AlemUr. 

H.  E.  NICHOLS, 
lAcutciHint-Commandvr^  United  States  A'*iry,  and  Member. 

A.  R.  coi:bE\, 

Lieutenant^  United  States  yavy,  and  Member. 


The  uiKlersignod,  nieinbers  of  the  Tor]M!do  Board,  wore  detached  from  duty  there- 
from  on  tlu^  14th  May,  l*j'^l,  as  d(^scribed  in  fhe  letter  from  the  Navy  Departmentof 
that  date  to  the  presidtiit  of  the  Board,  and  hereto  appended,  marked  K,  andhiT- 
ing  witnessed  the  trials  of  the  torpedo  ))eloiiging  to  the  American  Torpedo  CompiDV 
at  Miltonl.  Conn.,  in  February  and  May,  1HH4,  do  hereby  concur  in  the  findings uw 
conclusions  of  the  Hoard  as  declared  in  the  Ibregoing  report. 

THEO.  F.  JEWELL, 
Lieutenant-Commander,  United  States  JVinvy,  Memh$r* 

W.  MAYNARD, 
Lieutenant^  United  States  yavy.  Member, 


THK  WEEKS  KOCKET  TORPEDO. 

Accnra<y:  Lacking. 

Haiige:  liisuOicient  aiwl  uncertain. 

V«»l()citv:  ExcelhMil,  but  verv  variabhi. 

CKIITAINTV   OF   OPKKATION. 

a.  Certainty  of  launching  and  starting  on  its  course:  Good. 

h.  (.'crlainty  of  explosidu  on  contact  with  targ«*t:  Undetermined  by  actaal  tri»L 
but  i»lans  wiTc  pn'sent«'<l  ("or  cxnlositni  on  c«)ntact  which  would  probably  be  efficient 

].»»'strnctiv«'nc>s:  Doubtl'nl,  as  the  rriicicncy  ni'  a  surface  torpedo  as  to  destractivo 
•  •n"' ct  has  Net  t«»  bi-  sho'vn  l»y  actual  test. 

S;iiet.\  in  han'llini:::  Mi-asnrab'y  s.-ji'i-,  but,  as  in  the  casi».  of  the  t^orpcdo  presented 
by  tl)*-  .\in«riian  'ri»»|n<lo  (■oni))any,  the  safety  of  a  torpedo  maybe  regarded  asM 
uttJM'lv  nnluiown  onantitv  in  a  naval  c(»mbat. 

■  * 
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ity  iD  haDdliiig:  Good,  but  it  lias  considerable  lengtb,  wbich  may  render  it 

rd  when  the  veHsel  has  much  motion. 

icity:  In  design  and  constinction  it  is  very  simple. 

•y  to  bo  operated  with  safety  irom  an  euem.v^s  fire:  P^air;   some  exp<>8uro  is 

lable,  but  wben  once  prepjired  the  operator  can  withdraw  to  a  place  of  safety. 

icity  of  launcliing  apparatus:  Good. 

sncy  of  Jauncliiug  apparatus:  Good,  so  far  as  the  mere  oiieration  of  getting 

»<*do  into  the  water  is  conciTued. 

3iicy  as  to  launching  at  an  object:  Bad.     As  the  launching  ap])aratu8  isinca- 

r  being  trained,  the  jiointing  must  be  done  by  the  helm  of  the  vessel,  which 

isnally  entail  considerable  dilhculty  and  sacrifice  of  maneuver. 

QUESTIONS. 

torpedo  diflicult  of  manufacture  ? 
at  accuracy  of  manufactun^  necessary  ? 
at  structural  strength  necessary? 

effect  has  the  motion  of  the  vessel  at  sea  on  the  preparation  of  the  torpedo 
the  torpedo  itself  when  in  position  f«)r  tiring? 
biy  very  little,  but  untried  under  such  circumstances. 

effect  has  the  motion  of  tin*  vessel  on  the  facility  of  pointing? 
.tcH  adversely,  as  the  pointing  has  t<»  be  done  by  the  vessel  itself. 

pre])aration  of  the  torpe«lo  for  action  an  elaborate  jjrocess? 

!  it  is  being  handled,  and  when  in  i>osition  for  service,  are  the  vessel  and  her 
isonably  safe  from  injury  ? 

iiably  so,  at  a  long  distance,  but  close  aboard  at  o]>erating  range  the  measure 
y  would  be  suwill,  as  there  would  be  danger  of  explosion  of  the  charge A)y  tho 

machine  guns. 

ch  care  necessarv  to  kee}>  the  torpedo  in  a  state  for  speedy  use  f 
little. 

actuating. apparatus  or  matirial  reasonably  safe  and  harmless,  botli  when 
md  wh<n  in  store  ? 

,t  probably  deteri(»rate  or  dangerously  change  with  time  or  with  the  changes 
Tature  and  other  conditions  incident  to  service  ? 
bly  not. 

je  torpedo  b<'  nimle  innocuous  automatically  at  the  end  of  the  flight? 
I  ventor  claims  yes — but  as  the  jdan  involves  the  sinking  or  loss  of  the  torpedo, 
ot  tried, 
be  conveniently  and  safely  packed  for  transportation? 

is  its  probablr  ])ri(«'  with  launching  ap])aratus  complete  ? 

ble  cost  of  torj)«Ml(>  jind   launching  aj)paratus,  without  explosive,  $150,  but 

-  \\t)uld  only  sell  the  right  to  manufacture  and  use. 

POINIS  CONSIDKHKI)  IJY  THK  BOARD. 

his  torpe(lo  possesses  the  advantages  <d'  simplieity,  cheai)nesa,  and  speed. 

is  fatally  defective  in  a<-eura<-v. 

H  speed,  at  all  times  ^le.it,  is  very  variable.     This  would  seriously  interfere 

ing  for  the  <iian;ie  of  jiosirion  of  a  nmviiig  objtrct  or  in  tiring  across  a  current. 

ts  range  is  insullieient  and  very  variabh*. 

'he  torped«)  eould  ma  well  he  ;nrang<<l  for  firing  from  a  launching  apparatus 

of  train,  owing  to  its  great  lengih  an<l  the  i)ossible  etlects  upon  the  ship  her- 

H'  products  of  ( omlnistion  whieh  ai'e  ejeete<l  from  the  rocket  with  great  force 

the  rear. 

y,  this  torp<'do  is  not.  in  the  oi>inion  of  the  Board,  adapted  to  naval  warfare. 

<»tfim:  r.xiiinris  of  mk.  wkkks. 

regard  to  tlu'  other  nindrK  of  floating  and  spar  torpedoes  bnmght  In-fore  the 
r  Mr.  \V»eks  and  dex  iiln d  in  Apiien<li\  (i.  the  lioaid  isof  the  o]dnioii — 
hat  the  th)ating  torjiedc)  is  not  a  torpe<lo  which  wonhl  be  of  use  in  naval  war- 
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r'2d.  That  the  npar  torpedo,  of  which  a  full-size  model  was  exhibited  and  tried 
fore  the  Board,  is,  in  fact,  no  hotter  thau  the  spar  torpedoes  already  in  nseonlii 
our  ships  of  war,  and  they  would,  therefore,  afford  no  iresh  adaptation  to  the  d 
of  naval  warfare. 

Very  respectfully,  your  obedient  servants, 

GEO.  E.  BELKNAP, 
Captain,  United  States  Navy,  PteMeni  of  the  BmHL 

E.  O.  MATTHEWS, 
Captain,  United  States  Navy,  MmUr, 
C.  F.  GOODRICH, 
Lieutenant- Commander,  United  States  Natnf,  MeuUr, 

H.  E.  NICHOLS, 
Lieutenant- Commander,  United  States  Navy,  MemUr. 

A.  R.  COUDEN, 
Lieutenant,  United  States  Navy,  Memb$r» 


THE  HOWELL  TORPEDO. 
Accuracy :  Good. 
Kang<^ :  Fair. 
Velocity :  Moderate. 

CERTAINTY  OF  OPERATION. 

a.  Certainty  of  launching  and  Htartin^j;  on  its  course:  Good. 

b.  Certainty  of  explosive  artion  on  contact  with  target:  Undetermined. 
system  was  prcsentt^d. 

Dostructiveness  :  It  is  a  subaqueous  torpedo  and  wonld  probably  be  effectivs* 

Safety  in  handling:  Mcasureal)ly  safe  ;  but  as  in  the  case  of  the  torpedo  prsfl      i 
by  the  AnuM-ican  Torpedo  Company,  the  safety  of  a  torpedo  maybe  regaraed  • 
utterly  unknown  (piantity  in  a  naval  combat. 

Facility  of  liandling  :  Good.     The  torpedo  is  very  handy,  being  short  and  light 

Simplicity:  Sim]>le. 

Ability  to  be  operated  with  safety  from  an  enemy's  fire:  Some  exposure  nni^' 
able.     riauH  tor  a  Kbelt«'r  were  .submitted  which  would  probably  prove  satiafa 

Simplicity  of  launching  apparatus:  Simple. 

Etiiciency  of  launching  apparatus:  Good;  admits  of  rapid  and  easy  training. 

QITKSTIONS. 

Is  the  torpedo  ditlicult  of  manutacture  f 

No. 

Is  great  accuracy  of  manufacture  necessary  f 

No. 

Is  great  structural  strength  necessary? 

No. 

What  effect  lias  the  motion  of  the  vessel  at  sea  on  the  preparation  of  the  torpedot 

Probably  very  little. 

What  elfect  has  tlu^  motion  of  the  vessel  at  sea  on  the  torpedo  itself  when  in  positioi 
for  firing f 

Not  determined;  ])robably  very  little. 

What  effect  has  the  motion  of  the  ship  (m  the  facility  of  pointing? 

LesH  effect  than  on  the  i)ointing  of  a  great  gun,  as  the  torpedo  is  easily  trained,  tod 
elevation  or  d(?])ression  are  unimportant. 

Is  the  prei)aration  of  the  torjjedo  for  action  an  elaborate  process? 

No. 

While  it  is  being  handled,  and  when  in  position  for  service,  are  the  vessel  an^b*' 
crew  reasonably  safe  from  injury? 

Keasonably  so  at  a  longdistance,  but  close  aboard,  at  operating  range,  the  meMOil 
of  safety  would  b(>  small,  as  there  would  be  (banger  of  explosion  of  the  charge  by  tbi 
enemy's  macbine  guns. 

Is  mucb  care,  necessary  to  keep  the  torpedo  in  a  state  for  speedy  use? 

Verv  little.. 

Is  the  actuating  api>aratus  reasonably  safe  and  harmless  when  loaded  and  wheal! 
stole  ? 

Yes. 

Does  it  ]»robably  deteriorate  or  dangerously  change  with  time  or  with  theohaiigM 
of  leiiiperaturo  and  other  conditions  incident  to  service? 

No. 
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the  torpedo  be  made  innocnous  antomaticatly  at  the  end  of  flight? 

inventor  claims  yes,  and  submits  plans  which  would  probably  prove  efficient. 

it  be  conveniently  and  safely  packed  for  transportation? 

it  is  its  probable  price  with  launchin>i;  apparatus  complete? 

thousand  dollars  for  one  complete  with  launching  apparatus. 

he  request  of  the  inventor,  the  plan  laid  down  for  the  experiments  was — 

To  determine  the  effoct  of  the  ''directive  force"  of  the  torpedo  in  securing  ac- 

'  of  flight  in  the  horizontal  plane,  both  from  the  vessel  at  anchor  and  when  i 

way  at  full  speed. 

To  determine  the  uniformity  of  its  submergence. 

od  lastly.  To  determine  its  spoed  and  range. 

experiments  were  to  be  tried  in  all  kinds  of  weather  at  sea. 

POINTS   CONSIDERED  BY  THE  BOARD. 

The  horizontal  accuracy  due  to  the  ''directive  force"  was  excellent  with  the 
o  when  fired  from  the  vi^sscl  at  anchor  or  under  way  and  trained  in  various 
ions.  The  **directivo  force"  inherent  in  this  torpedo  renders  it  unnecessary  to 
any  allowance  for  the  torpedo's  being  detlected  on  striking  the  water,  even  when 
>1>eam  from  a  vessel  moving  at  spe«<l. 

The  uniformity  of  submergence  was  not  determined,  owing  to  the  loss  of  the 
lo. 

The  speed  as  observed  wliile  making  the  experiments  was  not  suthcient. 
The  extreme  range  observed  was  1,500  feet,  and  the  torpedo  remained  snb- 
td  throughout  the  entire  distance. 

The  launching  a))puratnsi.s  siniph',  easy  of  manipulation,  and  so  arranged  that 
be  readily  i>roteete«i  from  the  fire  of  nmchine  guns. 

Being  a  torpedo  of  the  subaqueous  type,  its  course  cannot  be  seen  by  the  enemy 
st  whom  it  might  be  launched. 

For  the  same  reason  its  effect  <m  striking  a  vessel  at  a  proper  depth  would 

bly  be  fatal,  even  when  carrying  a  moderate  charge. 

The  propeller  is  fairly  protecte<l  from  fouling  with  sea-weed,  floating  nets,  Slc, 

While  simple  and  comjiaratively  inexpensive  in  construction,  of  lignt  weight 

iaiUly  stowed  and  handled,  and  sliowing  great  accuracy  when  launched  against 

ct,  this  torpedo,  tlioui^h  not  now  developed  to  a  point  adapting  it  to  naval 

...,  yet,  in  view  of  the  good  quaiitii's  which  it  seems  to  posse^is,  the  Board  is  of 

dnion  that  t)pportnnit y  .should  be  alforded  the  inventor  for  further  experiment. 

ally,  this  torpedo  is  not,  in  the  opinitui  of  the  Board,  adapted  to  naval  warfare. 

Very  respect  full  v,  vt)ur  obedient  servants, 

GEO.  E.  BELKNAP, 
Captaitij  U.  S.  X,  Pnsident  of  the  Board, 

E.  O.  MATTHEWS, 
Captain^  United  States  \arif.  Member. 
C.  F.  GOODRICH, 
TAentenani- Comma ndevy  United  Staten  Xavif,  Member, 

H.  E.  NICHOLS, 
Lieutenant-Commander^  United  States  Xartf^  Member. 

A.  K.  CAi:i)EN, 
Lieutenant^  United  States  Navyj  Member. 

I.  William  E.  Ciiandlku, 

Secretary  of  thv  yari/,  fVashingtoUf  J).  C. 


176 
1884 

Unitki)  Statfs  Navy  Yard, 

Xor/ulky  la.,  August  2H,  18S4. 

:  Referring  to  the  Department's  letter  of  the  4th  instant,  a  copy  of  which  is 
'ith  appefubMl,  innrk.-d  ••  L"  direct in<j;  the  Torpedo  Hoard  to  reconsider  so  much 
report  of  ,Jnne  'J.')  and  .Inly  11  as  nl.iies  to  the  torpedo  boat  of  Capt.  J.  A.  How- 
nit«H  States  Navy,  in  conneetion  with  his  letter  of  July  ID,  a<1dreHHed  to  the 
.u  of  Ordnanrr,  a  *<>i>y  of  which  is  InTewith  append«Ml,  marketl  **'i,"I  beg  to  in- 
ihe  Department  th  it  at  ni«ciini;s  of  the  Hoard  at  New  York  on  the  Idlh  and  19th 
it,  careful  recon^idtratinn  was  given  to  the  report  in  question,  so  far  as  relates 
)  Howell  tori»edo.  the  cont.'lurtions  of  which  I  have  now  the  honor  to  transmit 
)  Department. 

694:5  NAVY' U 
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It  will  be  observed  that  the  signature  of  Lieut-.  Commander  H.  E.  Nichols,  United 
States  Navy,  is  absent  from  their  report,  that  ofUcer  having  been  detached  from  thi 
Board  and  ordered  to  duty  in  the  Pacific  before  any  action  looking  toward  reconsid- 
eration was  had. 

Very  respectfully,  your  obedient  servant, 

GEO.  E.  BELKNAP, 
Captain  United  States  Navy,  and  President  of  Board, 
Hon.  William  E.  Ciiandlkr, 

Secretary  of  the  Navy^  Washington,  D.  C 


New  York,  August  19,  1884. 

Sir:  In  reconsidering,  so  far  as  relates  to  the  Howell  torpedo,  its  report  of  the*^tb 
June  last,  and  which  was  transmitted  to  the  Department  on  the  11th  July,  fh**  Tor- 
pedo Board  be^s  to  remark,  with  reference  to  th*»  letter  of  Captain  Howell,  IJ.  S.N., 
addressed  to  the  Chief  of  the  Bureau  of  Ordnance  July  19,  that  the  record  does  doI 
show  that  the  programme  of  intended  experiments  was  completed  in  any  particniar; 
it  only  shows  what  had  been  done  in  smooth  water  and  at  low  speeds  of  the  torpedo. 
The  experiments  were  iucom]>Iete  even  under  those  conditions,  as  the  trials  for  sab- 
mergence,  brought  to  an  abrupt  close  by  the  loss  of  the  torpedo,  would  have  mor» 
crucially  tested  the  quality  of  the  machine  as  to  directive  accuracy  than  any  triAlf 
that  had  gone  before. 

Captain  Howell  says,  *'The  record  shows  that  on  the  12th  trial  the  wake  of  tbeto^ 
pedo  was  Keen  for  a  great  distance  without  its  coming  to  the  surface,  showing  that 
its  path  must  have  been  very  nearly  horizontal,  or  the  submergence  must  have  beet 
very  uniform." 

The  record  states  that  the  torpedo  itself  could  be  seen.  afr«r  once  appearing  at 
surface  and  just  breaking  the  water  at  a  short  distance  from  the  Speedwell,  **to  mn 
at  a  depth  of  about  four  feet  between  the  two  boats,  and  about  three  hundred  yardr 
beyond  before  it  came  to  the  surface;"  but  the  record  further  shows  this  runniof^of 
the  torpedo  in  a  nearly  horizontal  path  under  the  water  was  exceptional — that  in  no 
other  instance  was  it  observable — that,  on  the  contrary,  in  several  instances  the  path 
of  the  torx)edo  was  so  irregular  and  eccentric  as  to  rise  to  the  surface  from  one  to  nine 
times. 

With  regard  to  speed  and  the  probable  reserve  of  power  to  "  produce  a  much  higher 
speed"  than  was  shown  by  the  trialH  made,  the  Board  could  only  report  upon  factotf 
adduced  from  actual  performance;  it  could  not  base  its  report  upon  theory, no  matter 
how  correct  the  mathematical  demonstration  of  the  problem,  nor  how  alluring  ita 
promises.  No  machine,  as  a  matter  of  fact,  ever  works  up  to  its  extreme  mathemat- 
ically-calculated  power.  Higher  speed  might,  indeed,  be  possibly  a<.*compauie<l  by 
greater  irregularities  of  submergence  than  were  observeil  at  low  speed. 

The  clearest  fact  shown  by  the  experiments,  as  detail  -d  in  the  record,  and  a«  int- 
pressed  upon  the  minds  of  the  Board,  was  that,  the  torpedo  in  question  di<l  not  show 
development  to  a  point  that  promised  certainty  in  its  operations — the  reasonable 
certainty  that  would  be  required  in  the  varying  condirions  of  naval  warfare,  whether 
as  against  an  enemy  at  anchor  in  the  smooth  waters  of  a  harbor  or  roadstead  or  U 
between  shi]>s,  under  the  more  trying  phages  that  would  generally  obtain  in  a  naral 
engagement  at  sea;  a  certainty  that  would  warrant  the  Board  in  reporting  a  devel- 
opment HO  perfect  and  uncpiestioned  as  to  recommend  it  as  a  machine  ho  reliable  fuid 
certain  in  the  work  demanded  of  it,  as  to  require  only  duplication  and  raaltiplicai 
to  render  it  of  such  essential  value  to  the  naval  service  and  the  country  as  to  t 
rant  its  purchase  by  the  Government,  under  the  terms  of  the  act  of  Congress  requikwi 
the  appointment  of  the  Board  and  governing  its  action. 

The  instructions  to  the  Board  contain  the  following  sentence: 

**ln  its  report  (which  is  to  be  made  to  the  Department)  the  Board  will  state  di^ 
tinctly  whether,  in  its  opinion,  each  torpedo  examined  is  or  is  not  adapted  to  war! 
between  ships  at  sea." 

The  effect  of  this  sentence  was  to  limit  the  Board  to  an  expression  of  opinion  tf 
to  the  complete  atlapt ability  of  any  torpedo  to  naval  warfare.  However  prouiiaiil 
any  invention  might  be,  tho  Board  was  im])li(.'itly  debarred  from  an  estimate  of  i> 
future  value.  As  the  experiments  were  confessedly  incomplete,  the  deductions  i 
them  were,  of  necessitN',  restricted.  No  other  conclusion  than  that  given  waaoi  m 
possible. 

The  record  shows  that,  on  the  thirteenth  trial,  the  Howell  torp<»do  was  dropped  ift 
the  usual  manner  and  was  lost — that,  so  far  jis  could  be  seen,  it  never  rose  to  the  81l^ 
face  at  all.  At  this  trial  the  Speedwell  was  at  anchor  in  seven  fathoms  of  water,* 
fact  accidentally  omitted  in  the  record. 

In  face  of  such  a  showing,  and  despite  the  several  good  qualities  and  valaable^ 
tures  the  torpedo  was  seen  to  possess,  giving  promise  of  ultimate  sucoees  in  every 
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l«apeet|  the  Board  could  not  report  that  the  torpedo  was,  witbia  the  meaniDg  and 
latenfe  of  the  law  controlling  its  action,  "adapted  to  naval  warfare/'  eBpecially  in 
▼lew  of  the  £ut  that  there  are  many  shallow  harbors  and  roadsteads  in  various  parts 
of  the  world  the  naval  forces  of  the  United  Statos  might  be  called  to  operate  in, 
where,  nnder  such  a  showing,  the  Howell  torpedo  exhibited  to  the  Board  would  be 
non-effective. 

The  Board  deeiree  to  correct  its  report  by  stating  that  a  satisfactory  firing  pin  was 
rabmittefl. 

U  herefore,  the  Board,  while  finding  no  occasion  to  change  its  views  or  to  modify 
Its  iv|iort,  exoept  m  the  instances  noted,  desires  to  avail  itself  of  this  opportunity  to 
state  in  stronger  terms  than  its  original  instructions  permitted,  its  belief  that  the 
QoTemment  would  profit  by  affording  material  encouragement  to  the  inventor. 
Very  reepectfully,  your  obedient  servants, 

GEO.  E.  BELKNAP, 
Captain,  United  States  Navy,  President  of  the  Board. 

E.  O.  MATTHEWS, 
Captain,  United  States  ^Tiry,  Member. 
C.  F.  GOODRICH, 
Lieutenant-Commander,  United  States  JSary,  Member. 

A.  R.  COUDEN, 
Lieutenant,  United  States  Navg,  Member. 
Hon.  WiLUAX  E.  Chandler, 

Seerttarg  of  the  Navy,  Washington,  D.  C. 
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1884 

Navy  Department, 

fVashington,  August  4,  1884. 

Sib:  I  herewith  return  to  the  Torpedo  Board  its  report  of  July  11,  1884,  in  order 
that  the  Board  may  reconsider  so  much  thereof  as  relates  to  the  torpedo  boat  of  Capt. 
J.  A.  Howell,  U.  8.  N.,  in  connection  with  his  letter  of  July  19,  1884,  addressed  to  Uie 
Chief  of  the  Bureau  of  Ordnance,  which  is  herewith  transmitted. 
Very  respectfully, 

ED.  T.  NICHOLS, 
Acting  Secretary  of  the  Navy. 
Ci^.  Gkorgk  E.  Belknap,  U.  S.  N., 

Fruidmi  Torpedo  Board,  Navy-Tard,  Norfolk,  Va. 
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United  States  Navt-Yard, 

Washington,  D.  C.  July  19,  1884. 

8n:  Beferring  to  the  report  of  the  Torpedo  Board  on  my  torpedo,  I  think  I  am  jus- 
ttAed  In  charging  that  the  finding  is  not  in  accordauce  with  the  body  of  the  report. 
Thefeooid  shows  that  the  experiments  were  remarkably  good,  and  that  the  proposed 
ptogrmm  was  completed  as  to  direction  or  accuracy ;  that  regularity  of  submergence 
ami  extreme  si>ee«l  (l»eing  postponed)  were  not  determined,  owiug  to  loss  of  torpedo 
bat  the  recoru  shows  that  on  the  twelfth  trial  the  wake  of  the  torpudo  was  seen 
for  a  neat  distance  without  its  coming  to  the  surface,  showiug  that  its  patb  must 
bare  been  rery  nearly  horizontal,  or  theHubinergenoo  must  have  been  very  uniform. 
The  extreme  speed  was  not  shown,  but  it  was  evident  that  there  was  a  gntat  reserve 
of  power  and  no  reason  why  it  should  not  produce  a  much  higher  speed,  if  it  be  legiti- 
BUte  to  believe  that  one  follows  the  other.  I  do  not  uuderstand,  therefore,  how  the 
Boaid  eon  Id  decide  that  my  torptMlo  was  not  dt^vuloped,  since  uo  experimeuts  showisl 
lUlnie  of  design  in  any  part,  it  is  to  be  8U|)po.sed  that  the  points  considered  by  the 
Boar«l  and  the  questions  propounded  cover  t  ho  (luali  ties  of  a  torpedo  adapted  to  naval 
Wmrlare.  None  uf  these quehtions  having  been  anHwered  unfavorably,  so  far  as  my  tor- 
pedo is  eoncemed,  and  the  experiments  b  ing  favorable  an  far  as  they  weut/l  am 
loable  to  understand  by  what  reasoning  the  Board  arrived  at  the  conclusion  that  the 
torpedo  is  not  adapted  to  naval  warfare. 
Yety  respectfully, 

J.  A.  HOWELL, 

Captain,  U,  S.  Navy, 

CtpL  MoirruonRT  Sicard,  U.  S.  N. 

Ckmt^t  Bureau  of  Ordnance,  Washington,  D.  C. 
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Appendix  A. 

order  appointing  board. 

Navy  Department, 
Washingionf  November  24,  It 

Sir  :  You  are  liereby  appoiiiled  president  of  a  Board  for  the  investifation  and 
in  the  United  States  of  torpedoes  adapted  to  naval  warfare,  and  of  the  fixtares 
machinery  for  operating  the  same  in  accordance  with  act  of  Congress,  approved  M 
3,  1883.  _ 

The  following  officers  will  be  associated  with  you  upon  the  Board  for  this  • 
Capt.  E.  O.  Matthews,  Lieut.  Commander  T.  F.  Jewell,  Lieut.  Washburn  Mayu 
Lieut.  A.  R.  Conden. 

Detailed  instructions  will  be  furnished  you  by  the  Bureau  of  Ordnance,  and  all  par 
sons  applying  to  compete  will  be  referred  to  you. 

A  suitable  vessel  from  which  to  make  the  experiments  will  be  provided,  and  afttf 
the  receipt  of  the  detailed  instructions  you  will  inform  the  Department  at  what  Um 
you  will  require  her  services. 
You  will  convene  the  Board  at  such  time  and  place  as  may  be  found  advisabl«. 
Very  respectfully, 

WILLLOi  E.  CHANDLER, 

Secretary  of  the  Navf. 
Capt.  George  E.  Belknap,  U.  S.  N., 

Navy- Yard f  Norfolk^  Fa. 

United  States  Navy- Yard,  Norfolk,  Commandant's  Office, 

November  30, 1883. 
Received  and  delivered. 

W.  K.  MAYO,  Commcdort 


Appendix  B. 
instructions  to  board  by  the  bureau  of  ordnance. 
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Bureau  of  Ordnance,  Navy  Depabtmsmt 

Washington  City^  December  3, 

Sir:  At  the  last  session  of  Congress  an  act  was  passed  and  approved  March 9,. 
from  which  the  following  is  an  extract: 

"For  the  purchase  and  manufacture,  after  full  investigation  and  test  in  theU     ^ 
States  under  the  directiou  of  the  Secretary  of  the  Navy,  of  torpedoes  adapted  to  i 
warfare,  or  of  the  right  to  manufacture  the  sauie,  and  for  the  fixtures  and  machi. 
necessary  for  operating  the  same,  one  hundred  thousand  dollars:  Provided,  Th*' 
part  of  said  money  shall  be  expended  for  the  purchase  or  manufacture  of  any  torp 
or  of  the  right  to  manufacture  the  same,  until  the  same  shall  have  been  approver 
the  Secretary  of  the  Navy,  after  a  favorable  report  to  be  made  to  him  by  a  boar^- 
naval  oflieers,  to  be  created  by  him,  to  examine  and  test  said  torpedoes  and  in 
tions." 

In  pursuance  of  this  act  the  Bureau  (by  direction  of  the  Department)  issued ti 
prominent  iuveutorn  and  manufacturers  the  ap])ended  circular,  marked  A. 

It  will  bo  perceived  from  an  examination  of  the  circular  what  meaninir  the  Dt> 
p.'irtmeut  attaches  to  the  expression  "torpedoes  adapted  to  naval  warfare,''  andtUi 
meaning  must  govern  the  Board  in  its  proceediugs. 

It  will  alHO  be  seen  that  the  Bureau  did  not  undertake  to  inform  inventors  whetiMI 
their  torpedoes  come  up  to  the  terms  of  the  circular,  but  left  that  point  to  be  deoidil 
b.v  theniHclves  in  the  first  instance. 

The  undermentioned  persons  sent  drawin£:8  to  the  Bureau,  and  signified  th* 
tions  to  present  torpedoes  before  the  Board  when  organized: 

Mr.  Asa  Weeks. 

The  American  Torpedo  Company. 

Commander  J.  A.  Howell,  IJ.  S.  N. 

The  Board  having  now  been  ordered,  and  informed  that  a  vessel  will  be  ftimishti 
from  which  to  make  the  trials,  the  above-mentioned  persons  (and  any  others  thift 
may  announce  their  desire  to  compete)  will  be  directed  by  the  Department  to  report 
to  you  with  their  apparatus;  and  you  will  observe  that  by  the  terms  of  the  Boimm'i 
circular  a  certain  reasonable  amount  of  labor  will  be  furnished  by  the  Departmeal 
(if  necessary)  for  erecting  the  apparatus  on  shipboard. 
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ng  the  qnalities  that  should  he  possessed  hy  a  torpedo  adapted  to  naval  war- 

\e  following  appear  to  he  most  essential : 

iracy. 

teity. 

mintj  of  operation. 

xuctiveness. 

tv  in  handliD^^. 

lity  of  handling. 

>licity. 

Uy  to  he  operated  with  safety  from  an  enemy's  fire. 

[>licity  and  efficiency  of  the  launching  apparatus. 

Bureau  attaches  very  considerahle  importance  to  the  last  two  of  these  qualities, 

oogh  a  torpedo  may  he  in  it8elf  adapted  to  naval  warfare,  if  there  is  no  prac- 

leans  hy  wnich  it  could  be  efficiently,  safely,  and  conveniently  launched  in  the 

mportant  different  directions  desirable  in  naval  combat,  this  fact  would  detract 

;reatly  from  its  usefulness;  and  if  it  could  not  be  held  conveniently  in  the 

liog  position  at  sea,  or  be  conveniently  pointed,  or  be  sheltered  properly  from 

"e  of  the  enemy's  great  guns  and  machine  guns  until  the  ship  tnat  carries  it 

arrive  within  working  range,  it  would  fall  short,  in  a  very  important  respect 
og  an  elfective  weapon. 

iourse  a  torpedo  not  well  covered,  and  even  not  very  conveniently  launched, 
be  effectively  used  at  night,  in  fogs,  or  in  thick  smoke,  but  for  the  general  pur- 
>f  naval  combat  at  sea  it  would  be  inadequate. 
•ng  others  the  Hoard  should  note  the  following  points: 

le  torpedo  very  difficult  of  manufacture,  and  is  great  accuracy  of  manufacture 
ary  in  order  to  obtain  uniform  results T 
reat  structural  strength  necessary  ? 

it  effect  has  the  motion  of  the  vessel  at  sea  on  the  preparation  of  the  torpedo, 
1  the  torpedo  itself  when  in  position  for  firing,  and  what  effect  has  the  motion 

ship  on  facility  of  pointing? 

le  preparati(m  of  the  torpedo  for  action  an  elaborate  process,  and  while  it  is 
handled  and  when  in  position  for  service  are  the  vessel  and  her  crew  reasonably 
om  injury? 

uch  care  n<'cesH;iry  to  keep  the  torj)edo  in  a  state  for  speedy  us<iT 
le  actuating  apparatus  (»r  material  reasonably  safe  and  harmless,  both  when 
iand\%hen  in  store,  and  does  it  pro^jably  deteriorate  or  dangerously  change 
inie  or  with  the  changes  of  tenjperatureand  other  conditions  incident  to  service! 
the  torpedo  be  made  innocuous  (automatically)  at  the  end  of  the  dight? 
it  be  conveniently  and  safely  packed  for  transportation? 
it  is  its  probable  price,  with  launching  apparatus  complete? 
ongh,  owing  to  tlie  diverse  characteristics  of  the  torpedoes  that  maybe  offered 
ins]>ection  of  the  Hoard,  it  is  not  possible  for  the  Hun^iu  to  lay  down  any  rigid 
or  the  conduct  of  the  trial,  the  t'ollowing  i^rogramme  is  given  as  an  example  of 
would  seem  to  1m^  a  systfrnatic  investigation  into  the  behavior  of  torpedoes  on 
trial  as  it  is  th<>.  intention  of  the  Department  to  hoi<l,and  the  Board  isexpecte<l 
duct  its  invrsti;^ations  in  as  nrarly  similar  a  manner  as  the  circumstances  of 
ane  will  warrant,  the  object  bring  to  bring  out  ch»arly  the  advantages  and  dis- 
tages  of  eaeli  systnn  that  is  admitted  to  trial. 

r  an  examination  <>f  tlu'  in('(:hani<al  details  of  the  torpedoes  and  the  methods 
rying,  loading,  and  launching  tlicni,  the  Hoard  should  proceed  to  the  actual 
f  thos<^  that  tln'v  decid«'  are  adapted  to  use  in  warfare  between  ships  at  S4»a. 
»rder  that  a  corn-ct  idea  may  be  formed  of  the  character  of  the  flight  of  each 
.o,  and  also  of  tlu^  distancr  at  which  practice  should  take  place  in  the  sea  trials, 
>reliniinary  runs  shonhl  be  had  in  smooth  water  (against  a  target)  either  from 
ssel  (held  in  a  (ixrd  position)  or  from  a  wharf,  fioat,  or  other  convenient  place, 
bis  way,  th<*  readinrss  with  whirh  each  torpedo  starts,  its  most  etfective  range, 
le  time  of  tiight  to  that  and  to  shnrt<*r  ranges  can  be  ascertained. 
rget  should  l>e  emi»loyed  at  the  longest  range,  and  also  at  some  of  the  shorter 
see  page  <>,  paragr.ipli  .')),  and  boats  and  range  sticks  at  right  angl(*s  to  the 
'  flight  would  be  useful  in  marking  the  intervals  of  time  on  the  trajectory, 
ing  thus  obtained  tlie  absolute  and  comparative  ranges,  velocities,  accuracy, 
mler  jM*rfectly  fav<»raldc  conditions,  it  would  appear  best  next  to  ascertain  (in 
h  water,  and  without  current)  what  deviations  from  the  line  of  sight  nnw  be 
:ed  when  the  torpedoes  »^^  launched  from  a  ship  moving  at  speed  past  a  fixed 
at  the  range  which  lias  been  decided  upon  as  the  most  ett'ective  for  each  torpedo, 
iharges  should  thus  be  made  at  the  target  when  bearing  abeam,  4  points  on  the 
1  points  on  the  quarter,  and  also  when  directly  ahead  and  astern.     It  is  consld- 
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ered  that  these  rans  are  stated  above  in  the  order  of  their  importance  and  of  tb* 
difficalty  of  saccessful  execution.    (See  sketch.) 
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This  experiment  will  probably  bring  out  the  deviations  and  errors  of  flight  pecalitf 
to  each  torpedo,  unaffected  by  any  other  condition  than  the  speed  of  the  vcHsel.  Itii 
probable  that  information  enough  would  thus  be  accumulated  to  enable  the  Board 
to  proceed  in  an  economical  and  efficient  manner  with  the  regular  trials  at  sea,  ni 
these  trials  are  the  ones  which  are  to  finally  determine  the  merits  of  the  torpeiloe«- 

The  first  point  that  it  appears  necessary  to  investigate  is  the  effect  of  the  sea  a 
the  flight  of  the  torpedoes,  and  for  this  purpose  positions  shonld  be  selected  fm* 
which  runs  towards  a  target  could  be  made,  having  the  sea  4  points  on  the  bow  and 
on  the  quarter  (and  also  abeam)  of  the  torpedo  while  running,  as  well  as  directly 
against  and  with  the  flight,  the  vessel  and  target  to  be  both  in  a  state  of  rest. 
^  The  annexed  figures  show  five  positions  that  seem  suitable  for  this  experimeoW 
They  are  in  the  order  of  their  apparent  importance,  and  so  numbered. 


^■^<ye» 
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Bflaot  of  the  sea  alone  on  the  flight  beioji:  thus  recorded,  it  remains  to  ascertain 
Tiationsdae  to  launching  the  torpeduen  in  a  sea-way  from  the  vessel  at  speed 
(  a  target  at  rest,  tbe  object  of  this  part  of  trial  beius  to  get  such  a  direction 
as  regards  the  line  of  the  keel  and  the  line  of  flight  as  will  most  clearly 
fc  the  directive  force  of  the  torpedo  and  operate  most  to  throw  it  from  the 
ed  line  of  flight. 

lapatbe  position  that  would  best  accord  with  the  above  design  wonld  bo  when 
ig  a  ship  with  the  sea  4  points  on  her  bow,  the  tori>edo  being  launched  directly 
and  on  the  side  from  which  th«  sea  comes. 

I  eiroamstauced,  it  appears  prububie  that  the  deflective  force  of  the  sea  run- 
Jong  the  veasers  side  and  the  movements  of  the  ship  herself,  in  rolling  and 


ig^  wonld  be  about  as  nnfavorable  to  accuracy  as  could  well  be  obtained,  unless 
g  the  ship  directly  head  to  sea  and  launching  abeam  should  be  found  more 
imble. 

*  a  sufficient  number  of  runs  have  been  made  as  above,  the  torpedo  might  be 
ed  4  points  on  the  bow  and  then  4  points  on  the  quarter  of  the  ship,  the  angle 
shi^s  keel  with  the  sea  remaining  about  4  points. 

■nnexed  sketch  shows  the  several  positions  above  described,  which  are  nnm- 
Q  the  order  of  their  apparent  importance.  Also  5  and  6,  which  are  less  difficult, 
e,  aie,  no  donbt,  otht^r  positions  from  wliich  valuable  data  could  be  obtained, 
any  torpedo  possesses  any  particularly  distinguishing  qualities  (such  as  range 
d)  this  net  snould  be  made  to  appear  (by  exporiuieut)  for  what  it  is  worth. 
piobable  that  a  set  of  trials  as  nearly  like  the  foregoing  as  the  varying  natures 
torpedoes  will  permit  would  bring  out  what  value  there  may  be  in  the  several 
na  as  sea  torpedoes,  and,  in  connection  with  such  other  experiments  as  the  Board 
id  it  adTisable  to  make,  would  afibrd  data  from  which  a  conclusive  report  coald 
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It  is  very  important  to  hnve  a  ooa venient  target,  and  the  following  is  suggested  m 
likely  to  answer  the  purpose : 

A  line  of  suitable  size,  with  wooden  or  cork  floats  at  intervals,  to  which  should  kt 
attached  a  muslin  or  net  screen  (the  lower  edge  loaded  with  leaden  weights)  hauginip 
down  some  1*2  feet  below  the  surface. 

This  could  be  kept  stretched  out  in  the  sea  trials  by  a  boat  or  drag  at  one  end. 

The  length  of  the  target  should  bo  about  70  feet.  This  need  only  be  used  for  ths 
subaqueous  torpedoes.  Those  that  run  on  the  surface  might  be  run  at  the  space  be- 
tween two  ban-els  made  fast  to  a  line  with  the  same  interval.  Those  surface  (or  other) 
torpedoes  that  have  detachable  (or  falling)  magazines  must  be  sjiecially  tested, in 
order  to  ascertain  whether  such  magazines  work  certainly  and  properly.  • 

It  is  of  great  importauce  to  obtain  the  velocity  and  energy  of  the  torpedoes  at  dif- 
ferent points  of  the  flight;  and  the  striking  energy  at  the  working  range  is  of  essen- 
tial importance,  as  it  is  a  measure  of  the  ability  of  the  torpedo  to  break  through  de- 
fense nets,  &c. 

This  last  point  must,  if  practicable,  bo  determined  by  actual  experiment,  which 
may  be  made  in  smooth  water  if  thought  best.  (It  might  be  combined  with  tie  fink 
trial.) 

When  the  runs  are  made  from  the  vessel  at  speed,  it  will  be  necessary  to  obseire 
carefully  the  direction  of  flight,  as  that  duty  will  then  ofler  more  ditflculty  than  in 
the  other  experiments.  This  may  perhaps  be  partly  etfect»*d  from  aloft,  or  an  obscrT- 
ing  boat  may  bo  stationed  at  the  point  where  the  discharge  is  to  take  place,  oruetf 
the  target.     (See  pag«  9,  last  i)aragraph.) 

In  the  case  of  subaqueous  torpedoes,  both  in  smooth  and  in  rough  wat^r,  every  effort 
must  be  made  to  aH<>ertaiu  whether  they  hold  a  couHtant  dc|)4h  of  submersion,  and  to 
value  such  oHcillat ions  as  may  occur.  This  can  best  be  ascertained  by  one  or  more 
muslin  targets  placed  in  the  line  of  flight  between  the  point  of  start  and  the  fin*! 
target. 

The  steadiness  of  flight  must  be  carefully  observed  on  all  ocoiisions. 

The  proprietors,  or  inventors,  of  the  torpedoes  on  trial  are  to  be  allowed  to  einbiik 
on  the  vcHst^l,  and  to  be  jiresent  at  all  trials  of  their  own  torpedoes.  They  will  fnllf 
explain  the  theory  and  construction  of  their  torpedoes,  and  will  each  manipulate bil 
own  (with  the  exception  of  pointing  and  discharge),  with  such  manual  assidtinee 
from  the  crew  of  the  vessel  as  may  be  necessary. 

They  are,  however,  not  to  be  allowed  to  deci(le  as  to  the  nature  of  the  trials,  norie 
to  the  proj^ramme. 

The  description,  size,  and  weight  of  (iach  torpedo,  and  of  its  launching  and  prepe'* 
atory  apparatus,  should  be  given.  Also  speed  of  vessel,  height  and  dirt^ctiou  of  self 
wind,  weather,  Aic,  should  be  carefuHv  noted. 

In  its  rcpiU't  (whitth  is  to  be  njad*^  to  the  Department),  the  Board  will  state  ai»' 
tinctly  whether,  in  its  opinion,  each  torpe<lo  examined  is  or  is  not  adapted  to  warfiie 
between  ships  at  sea. 

It  will  also  name  those  thus  adapted  (that  it  wishes  to  report  favorably)  iu  theo^ 
der  of  their  adaj>tation. 

The  Department  desires  it  to  be  distinctly  understood  that  every  precautioniDtU^ 
bo  taki.>n  to  guard  eflVetnally  the  vessel  and  all  those  embarked  in  her  against  injni7 
from  the  torpedoes  and  their  appliances,  and  the  Hoard  will  be  es[)ecially  earrfnlto 
make  all  reasonable  pn^jiarations  for  safety  and  to  allow  no  person  (civilian  or  ot]le^ 
wise)  to  expos**  himself  to  serious  lisk. 
I  am,  sir,  vonr  obedient  servant, 

MONTGOMERY  SICARD, 

Chivf  of  Bureau. 

Capt.  (i.  E.  Bklkn'ap,  V.  S.  X., 

rriHidtnl  Torpedo  Board. 


Appendix  C. 

A. 

IJriiEAU  OF  Oki>n'axck,  Navy  Department, 

WaHhingUm  Cittj,  July  12,  18d3. 

SiHS  :  In  the  naval  api>ro])riation  hill  for  the  year  ending  June  30, 1SH4,  there  appeal* 
under  the  head  <»f  **  rori)e(li)<'s ''  the  folhiwing  item  (see  printed  slip  attached  hereto). 

Yon  will  observe  tiiat  h\  ilie  trrnis  of  the  law  the  full  investigation  and  test  of  the 
torpedoes  must  tak«'  place  he  lore  a  hoanl  of  naval  ofii(rers. 

This  hoanl  has  not  yet  been  appointed,  hut  it  is  probable  that  it  will  be  convened 
before  Ocioht-r. 

^SnJ^po^ing  that  yonr  coni])any  may  desire  to  ]>reseiit  a  torpe<lo  with  ita  necMHiiy 
appliances  Ui't'ore  this  Ixtard  (for  trial),  the  Bureau  has  thought  it  best  to  call  yoar 
attention  to  the  fon'^roin;;,  anil  it  will  he  happy  to  give  you  any  other  infomiAtioa 
coneerning  the  matter  that  may  he  re«iuired. 
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tM  nndentoody  however,  that  the  law  does  not  allow  any  of  the  money  ap- 
for  the  pnrchaae  of  torpedoes  ($100,000)  to  be  used  in  defraying  the  ex* 
of  the  oompetitore.  (such  ae  freight,  handling,  removal,  repairs,  a<\)U8tmontey 
These  moat  be  paid  by  the  parties  presenting  their  t-orpedoes  for  trial. 
nel  from  which  to  launch  the  torpedoes  wonld,  however,  be  provided,  and  the 
>r  erecting  the  necessary  launching  apparatus  on  board  of  her  would  be  fnr- 
hj  the  Navy  Department. 

iriU  please  observe  that  no  torpedoes  will  be  admitted  to  trial  which  are  not 
and  practically  adapted  for  use  on  boanl  of  a  man-of-war  at  sea  and  in  a  naval 
meDt. 

»rpedoes  presented  must  be  in  all  respects  of  the  pattern  and  size  intended 
mce"  ose  on  shipboard,  and  must  be  accompanied  by  the  service,  handlings 
mcfaing  apparatus  complete. 

n  consider  any  of  your  torpedoes  adapter!  to  naval  warfare  in  the  strict  sense 
sd  by  this  letter,  and  if  you  wish  to  present  any  of  them  for  trial  before  the 
yon  are  requested  to  send  notice  to  this  Bureau  as  soou  as  convenient,  ioclos- 
ir  drawings  and  descriptions  of  the  torpedo  and  necessary  apparatus  for  using 
'ice. 
•m,  sirs,  your  obedient  servant, 

MONTGOMERY  SICARD. 

Chief  of  BMrtau. 


Appendix  D. 

notice  to  inventors  and  competitors. 

Xotive. 

jtOTs  and  others  who  intend  to  brin;^  before  the  Naval  Torpedo  Board  torpe- 

apted  to  naval  warfare,  for  exaniinution  and  test,  iu  acconlauce  with  the  act 

j^resB  approved  March  :{,  l':?-.'^,  coiietTiiinjj  torjM*doi-8,  are  hereby  notiiied  that 

ird  will  be  in  readiness  to  receive  tbom  at  the  naw-yanl,  Norfolk,  Va.,  May 

I. 

ttion  is  invited  to  the  requirements  (MiibodiiMl  in  the  fircular  letter  addressed 

letitors  bv  the  Bureau  of  Ordnance,  Navy  Department,  Julv  V2,  \^<^. 

GEO.  E.  BELKNAP, 
Captain,  C  S.  X,  and  President  Torpedo  Boards  Xary-Yurdj  Sorfolk,  Jo. 


Appendix  E. 

notice  to  ixvextt)ks  and  competitors. 

So  tire. 

itors  and  others  who  wish  to  appear  before  the  Naval  Torpedo  Board  with  tor* 
idapted  to  naval  warfare  for  exaiiiination  and  test,  in  aceordanee  with  the  act 
^SH  approved  March  3.  1H"«:{,  concerning  t«>rped«n*s.  are  hereby  notified  that 
.rd  will  reconvene  at  the  navy-yard,  Norfolk,  Va..  .June  "20.  1k<1,  in  readiness 
ve  theiu.  Attention  is  invite<l  to  the  rer|iiireinents  embodied  in  the  eirenlar 
Idressod  to  competitors  by  the  Han-aii  of  Ordnance,  Navv  Department,  July 

GEO.  E.  BELKNAr, 
Captain^  C  S.  X.^and  Prevident  Torpedo  Hoard,  Xarif-Yardj  Xorfolk,  J'a. 
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ind a  of  trials  of  the  amkkk'an'  torpedo  company's  torpedo.  made  bk- 
the  torpedo  board  since  the  ukpoltt  of  the  hoard  dated  march  -i,  l^^h-t. 

in  trials  were  nia<le  and  rejiorted  nnd«-r  date  of  March  4,  1>':^'^4. 
ioard  met  at  Milford.  Conn.,  May  l^^.at  II  a.  ni.     rresi>n(,  the  Tresident  and 
ineinbers,  Mr.  Rovvley,  the  representative  of  tlie  American  Tt)r[)edo  Company 
lao  present. 
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The  Board  was  informed  that  the  torpedo  to  be  sabmitted  for  trial  was  the  same 
as  that  tried  before  it  in  January  last,  a  description  of  which,  nn<ler  date  of  March 
4f  I'i-:;!,  is  already  on  tile  in  tht)  Department;  that  the  wed>;e-dhaped  bow  has  been 
replaced  by  one  of  cigar  shape,  and  the  lent^th  of  the  torpe<lo  increased  to  2"^  feet 
and  5  inches.  A  new  electrical  apparatus  lias  also  been  substituted  in  place  of 
the  ohl  one;  in  this  the  transmitter  (in  the  boat)  consists  merely  of  two  polarized 
relays,  and  the  key-board  of  two  pole-changing  keys;  the  four  functions  "star- 
board," "port,"  "go,''  and  "stop"  only  can  be  performed  from  the  shore  instxa- 
ment.  A  double-core  cable  is  used  with  this  arrangement,  an<l,  as  it  has  alioiit 
•double  the  area,  the  torpedo  carries  one-quart^ir  mile  of  this  instead  of  the  one-half 
mile  of  tbe  single  core  cable  formerly  carried.     (See  Appendix  J.) 

As  a  trial  for  speed  was  desired,  watches  were  compared  and  a  member  of  the  Board 
stationed  at  the  half-mile  buoy  and  another  at  the  quarter-mde  buoy,  with  iastrao- 
tions  to  signal  the  arrival  of  the  torpedo  opposite  their  respective  stations  by  lower- 
ing their  dags.  A  third  member  was  stationed  at  one  side  where  he  observed  the  time 
of  passing  each  buoy.  The  time  of  passing  the  starting  buoy  was  anuounceil  to  the 
officers  in  the  boats  by  lowering  a  flag  on  shore.  The  time  of  running  the  half  mile, 
as  determined  by  two  members  of  the  Board  and  by  three  civilians,  was  2  miuut«t 
and  2  seconds,  or  14.7  statute  miles,  13.  L  knots  per  hour. 

The  course  had  been  laid  oil' in  the  bay  in  front  of  the  boat  house,  one-half  mile 
long,  with  buoys  marking  each  one-eighth  mile.  The  certificate  of  Civil  Engineer  H. 
J.  Kellogg  of  the  correctness  of  these  buoys  is  hereto  appended,  marked  "I." 

Am  it  Wiis  impossible  to  prepare  the  torpedo  for  another  trial  before  the  tide  would 
be  too  low  to  launch  her,  it  was  requested  that  she  be  brought  olf  to  the  Speedwell 
in  the  morning  at  10  o'clock  for  a  trial  from  the  vps.sel  under  way  at  a  target. 

At  11  a.  m.  of  the  14th  th(3  torp-Mlo  was  towed  off  to  the  vessel  by  a  boat  from  the 
Speedwell  and  made  fast  astern.  It  was  noticeably  down  by  the  storn  on  arrival 
At  11.10  the  owners  arrived  on  board.  There  was  a  very  light,  choppy  sea,  and  aa 
the  torpedo  rolled  she  dipped  her  after  flag-staff  under  wat<;r  and  allowed  water  to 
«nt^r  the  expander  compartment,  and  in  a  few  minuti^s  the  torpedo  sank  stern  first. 
This  position  of  the  torpe<lo  mixoil  the  acid  and  lime  in  the  expander  and  gases  formed, 
rushing  out  through  the  llag-statf,  drove  out  the  water,  and  the  torpedo  again  floated 
on  an  even  keel. 

The  torpedo  was  hoisted  at  a  boat's  davits,  and  the  cover  taken  off  the  expander, 
the  steering  and  engine  compartments.  It  was  found  that  it  would  be  necessary  to 
olean  ont  and  recharge  the  expander,  and  men  were  sent  on  shore  for  acid  and  lime, 
while  others  prepared  the  expander  itself.  At  4.15  p.  m.  got  the  Speedwell  under 
way  and  steamed  out  into  the  sound,  dropped  and  anchored  two  bnoys  to  represent 
the  extremes  of  a  vessel,  the  space  between  them  to  be  the  target. 

The  torpedo  was  hung  at  a  pair  of  the  vessel's  davits,  on  the  starboard  side,  alioni 
H  feet  above  the  water,  parallel  to  the  vessel's  keel,  bow  forward.  The  discharg- 
ing apparatus  consisted  merelv  of  two  chains  an)und  the  torpedo,  one  end  of  eaen 
sling  being  held  in  a  goose-neck  slip-hook ;  two  tripping  lines  were  used,  one  for  each 
elip-book.  As  the  Speedwell  was  perfectly  steady,  the  torpedo  was  easily  held  in 
this  way. 

The  torpedo  was  run  at  the  target  under  the  following  conditions:  Speedwell  mn- 
niug  parallel  to  line  of  the  target  at  a  speed  of  10  knots,  the  two  lines  about  300 
janls  apart,  light  breeze,  force  3,  two  points  on  the  starboard  bow,  sea  smooth.  The 
torpedo  was  dropped  when  the  vessel  nad  reached  a  point  abont  100  yards  fkom  the 
first  buoy,  and  it  was  steered  on  a  course  nearly  parallel  to  that  of  the  vessel,  until  it 
was  nearly  abreast  the  first  buoy,  then  given  a  port  helm  and  it  passed  between 
the  buoys,  about  50  feet  from  the  first  buoy  and  maKing  a  cnrve  halt  way  aronnd  it. 

The  company  not  being  prepared  to  go  on  with  the  further  tests  required  under  tlM 
more  heroic  conditions  imposed  by  practice  at  st^a,  further  experiment  at  this  time 
was  suspended  ;  but  on  the  5th  of  June  the  board  again  convened  at  Milford,  Conn., 
to  witness  a  trial  of  the  torpedo  at  night,  to  determine  whether  it  could  be  efficiently 
eteered  under  such  circumstances. 

Weather,  bright  moonlight;  clear,  calm,  smooth  sea.  A  member  of  the  Board 
(Lieut.  Commander  Nichols)  was  sent  ont  in  a  small  boat  to  the  half>mile  buoy  to 
observe  the  action  of  the  torpedo  and  to  note  the  time  of  arrival  at  or  near  the 
buoy.  The  time  of  starting  was  noted  at  the  shore  end  by  a  member,  and  it  wae  in- 
tended that  the  noted  interval  of  time  should  give  an  approximate  measnre  of  the 
speed.  The  small  boat  displayed  a  light  and  was  the  target.  On  the  guide  rods  of 
tiie  torpe<lo  were  a  red  and  white  lantern,  the  red  higher  than  the  white  and  on  the 
forward  guide;  the  lights  were  intended  to  indicate  the  position  and  the  heading  of 
the  torpedo.  Everything  l)eing  ready,  the  torpedo  was  discharged  from  the  car.  At 
the  word  '*go"  the'engines  were  started,  but  it  was  soon  noticeable  that  the  torpedo 
was  movin;^  at  not  more  than  half  its  usual  speed. 

The  president  of  the  Board  directed  the  steering  of  the  lK>at,  an  employ^  of  the 
company  manipulating  keys  in  obedience  to  his  orders.    The  helm  wae  first  put  to 
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loard  and  the  torpedo  pjiveii  a  broa<l  sheer  away  from  the  direction  of  the  target. 
A..c^  l(oiaj(  some  diHtaiiee  the  helrii  was  hhifted  and  the  torpedo  allowed  to  pass  to 
right  of  the  target,  then  again  Hhd'ted  to  Htarboard  and  torpe<lo  sent  to  the  left 
w  vhe  target ;  again  nhifted  and  torpetlo  siMit  in  direction  of  the  target.  The  torpedo 
obeyed  her  helm  m  owly,  correHpon<liiig  to  her  rediieed  speed.  The  total  distance  ran 
was  about  three-eighths  of  a  mile  in  four  minntes  and  thirty  secomls. 

The  employ<^s  of  the  company  ex]»laitied  the  la<'k  of  spned  as  follows:  The  car 
■hoald  be  run  d4>wn  the  inclined  railway  and  the  tripping  line  should  become  taut 
Juiit  after  the  torpedo  is  water-borne,  when  the  rorpe«lo  will  be  thrown  clear  of  the 
■till  de8«rending  car.  The  length  of  the  tripping  line  >  has  depends  on  the  state  of  the 
tide.  Owing  to  lack  of  experience  in  nightwork  a  mistake  had  been  made,  the  trip- 
ping had  taken  place  too  early  and  the  propelh^r  had  l>een  injured  by  coming  in  con- 
tact with  the  iron  frame  of  the  car.  When  the  toq)edo  was  recovered  and  towed  in 
it  waa  found  that  one  blade  of  the  propeller  had  struck  some  hard  substance.  It  was 
€bip|H.'d  slightly  and  its  pitch  lessened  about  three-sixteenths  of  an  inch. 

The  Board  is  of  the  opinion  that  the  slight  injury  done  to  the  propeller  in  launch- 
ins  could  not  account  for  the  great  falling  otf  in  speed  from  former  trials. 

No  further  tests  were  made,  the  trial  Hhowing  that  the  torpedo  could  be  ste<^red 
iairl/  well  at  night  towards  a  tixed  object,  though  the  certaiuty  of  striking  it  would 
ba  quetttionuble. 
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chakqes  in  the  rlrctrical  apparatcs  of  the  american  torprdo  company's 
torpedo  since  the  report  ok  the  board  dated  march  4,  1884. 

Tbe  cable  now  contains  two  conductors  and  is  of  twice  the  cross-section  of  the  sin- 
gle conductor  cable  previously  us<;d  with  the  **Haight"  transmitter.  One-half  mile 
of  cable  is  now  carrie<l  and  occupies  the  space  formerly  allowed  to  one  mile.  As  the 
carbonic  acid  flask  will  only  run  the  boat  one-half  mile  the  cable  is  still  long  enough 
for  the  boat;  but  the  change  is  not  an  improvement,  from  the  fact  that  the  whole 
torp^o  should  be  made  Nhiirter,  if  possible,  and  spaces  and  weights  should  be  lea- 
aened,  n<»t  increased.  This  change  from  a  single  conductor  cable  is  made  necessary 
by  the  changes  in  the  ele<>trical  apparatus  employed  in  the  torpedo  and  on  shore. 

TbM  present  key -board  (on  shore)  consists  merely  of  two  pole-changing  keys,  each 
key  being  in  circuit  with  <me  of  the  conductors  of  the  cable.  In  the  boat  the 
"Haight"  transmitter  or  stej»-by-8tep  ap]»aratns  is  replaced  by  two  polarized  relays, 
one  for  each  conductor.  Ont>  pole-changing  key,  one  conduct4)r  of  the  cable,  and  one 
polarized  nday  control  the  engine  magnets;  the  seconil  key,  conductor,  and  relay 
control  the  steering  magnets. 

The  action  of  the  ])reseut  apparatus  will  be  readily  understood  by  reference  to  the 
drawing  hereto  appended  and  marked  A.  In  this  are  shown  the  key  board  complete, 
one  polarized  relay,  and  the  engine  magnets,  together  with  the  connections  for  **go" 
and  *'itop.'' 

Tbe  action  is  as  follows:  Supposing  the  key  over  to  position  marked  "stop,"  the 
carrent  enters  at  post  marked  ** carbon."  thence  to  spring  a,  thence  by  nibbing  con- 
tact b  to  post  *Mine,"  thence  by  its  conducting  wire  to  post  c  of  polarized  relay,  thence 
by  d  through  magnet  coiN  to  e,  thence  by  post/ to  y,  thence  thnmgh  **8top  magnet" 
coil  to  A;  from  h  there  are  two  naths  to  wi,  one,  always  closed,  is  through  the  **go 
magnet"  coil:  tlu^  other  path  is  from  A  to  j,  thence  thmngh  polarized  armature  it  and 
throngh  stop  /  {k  and  /  have  been  bntught  into  conta<'t  by  the  action  of  the  current 
flowing  through  the  coIIn  of  the  relay)  to  m;  from  m  by  "earth*'  of  the  boat  to  **  earth" 
of  tbe  key-board,  tlifnce  to  zinc  of  the  battery. 

As  noted  above,  while  sending  a  current  through  the  stop  magnet,  a  current  is  also 
sent  through  the  go  magnet.  The  whole  current,  however,  goes  through  the  stop 
magnet,  while  only  a  portion  goes  through  the  otber;  tiie  <*urn*nt  dividing  l>etween 
two  paths  inversely  as  the  resistance,  it  fjillmvs,  since  the  resistance  of  the  go  magnet 
Is  very  large  in  comparincni  with  the  resistance  of  the  otluT  path,  through  armatureof 
the  polarized  relay,  that  the  current  in  the  go-uagnet  coils  is  very  feeble  and  has  little 
effect  to wanl  preventing  the  pn)mpt  nction  of  the  stop  magnet. 

If  the  key  were  reversed,  that  is,  thrown  over  to  position  marked  "go,"  it  will  be 
seen  that  the  current  will  lie  reversed,  the  polarized  armature  A:  will  be  thrown  into 
contact  with  jr,  and  the  current  through  the  go  magnet  will  now  be  strong  and  that 
thnmgh  the  stop  magnet  weak. 

As  <»n1y  four  functions  are  provided  for  in  this  apparatus,  the  torpedo  cannot  be 
fired  at  will.     The  tirin*;  being  by  electricity  on  contact,  a  battery  in  the  boat  is  re- 

a aired  for  the  necessary  current.     The  drawing  marked  H,  herttto  appended,  shows 
lie  arrangement  proposed.     It  will  be  seen  that  the  circuit  is  bn»ken  in  two  places, 
between  a  and  b  and  between  c  and  d.    The  break  between  c  and  d  is  closed  only  while 
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the  engine  is  running ;  a  pipe/  leading  from  the  gas  pipe  near  the  engine  alhw 
gas  pressure  to  push  the  piston  e  into  contact  with  them  daring  the  time  the 
valve  is  open  and  the  gas  unexhausted.  The  break  between  a  and  h  U  close**  - 
ever  there  is  sutlicient  pressure  on  the  plunger  leading  through  the  noee  of 
pedo.  The  object  of  the  break,  which  is  closed  by  the  gas  pressare,  is  to  rernm 
ton>edo  innocuous,  when,  having  missed  the  target  fired  at,  it  may  be  floaUngA* 
and  become  (without  some  such  safeguard)  dangerous  to  friend  or  foe. 

The  presence  of  a  local  battery  in  the  boat,  while  not  a  seriooa  objection,  r 
a  certain  amount  of  attention  and  periodical  inspection,  which  woo  Id  be  avfl 
the  firing  were  done  by  the  battery  used  for  controlling  the  movementa  of  the  Un 


Appendix  G. 

description  of  the  torpedoes  presented  by  mr.  weeks  for  trial 

tue  torpedo  board.  # 

The  rocket  torpedoes  presented  by  Mr.  Weeks  for  trial  before  the  Board  w*"" 
in  niunber.     (A  fifth  was  presented  later.     See  latter  part  of  this  paper.)    '      p 
eral  d(;Ki<rii  ot  three  of  them  was  tlie  same,  the  fourth  was  different,  pnncipaUj  ia1 
fat't.  tliui  it  waH  arranged  for  using  two  rockets  wliilethe  others  used  but  one. 

The  drawing,  hereto  appended  and  marked  C,  shows  the  type  in  which  i 
rocket  is  used  :  also  the  discharging  or  launching  apparatus.    The  torpedo  if 
heavy  tin  plate,  strengthened  and  Ktitlened  with  wood. 

lieterrinijr  to  the  letters  on  the  drawing,  A  represents  the  explosive  ohi       er 
sit^ned  to  contain  not  less  than  seventy- live  nounds  of  dynamite  or  other  oa| 
material  of  the  same  specific  gravity.   *B  is  a  hollow  chamber  intended  to  give  i 
ancy  to  the  bow  and  prevent  diving.    A  cross-section  through  the  bows,  would  gi 
liat  ellipse,  drawn  to  a  sharp  angle  above  and  below,  terminating  in  a  plate-    ' 
sharp  plate  is  intended  to  cut  through  nct>s  or  similar  obstructiooB.     C  rep 
the  loading  holes.     D  D  are  metal  vsliiigs  which  slip  over  the  arms  G  of  the  Mu 
iug  apparatus.     H  is  a  portion  of  the  launching  apparatus  which  projects  to  the 
and  to  which  is  made  fast  the  cotton  yarn  lanyard  I.    This  lanyard  is  aloo  madf 
to  the  torpedo  and  holds  it  on  the  davits,  until  it  is  burned  away  by  the  gMM 
the  ignited  rocket.     J  J  arc  the  stern  rods  or  steering  tails.    These  are  of  wood  « 
a  triangular  pi(^ce  of  thin  sheet  iron  at  the  after  end  as  shown  at  O.     One  of 
torpedoes  had,  in  ad(iiti(»n  to  the  triangular  piece  of  iron,  an  iron  skag  mnni: 

whole  length  of  the  tailH,  as  kIiowu  in  the  drawing.    At  K  is  shown  the  ele m 

connections  for  discharging  the  torpedo  from  its  davits,  by  igniting  the  ro       t     * 
water  cap  and  gland  of  the  Kerviee  torpedo  pattern  is  nsed  with  aervioi. 
and  a  Farmer'H  A  or  (^  machine.     L  is  the  tiring  device,  shown  fViIl  size  i        _ 
cocked  position.     M  is  the  saiety  cap  which  covers  the  end  of  the  firing  p.M,  i 
not  removed  until  the  torpedo  is  hung  at  the  davits  and  ready  for  use.     JM  li  •« 
rangenient  designed  to  be  screwed  into  position  after  the  safety  cap  is  remoyed:  w^ 
is  intended  to  he  nsed  against  nets.     When  in  i>osit ion  pressure  against  anj  ] 
the  blade  will  for(;e  the  tiring  pin  and  release  the  trigger. 

The  construction  and  op(*ration  of  the  launching  apparatus  will  be  readily  nii<k^ 
stood  from  the  drawing.    The  sect  ion  on  C-D  shows  the  torpedo  in  a  reeesi 
vessel's  side,  when?  it  is  protected  from  fore  and  aft  fire. 

To  prepare  the  torpedo  Inr  tiring,  it  is  only  necessary  to  swing  the  davits  < 
lower  away  by  the  slings  P  until  the  torptido  is  in  a  suitable  position.  The  ' 
is  supposed,  at  all  times,  to  lie  parallel  to  the  keel  of  the  vessel. 

In  the  drawing  hereto  appended  and  nuirke<l  D  is  shown  the  torpedo  designed ftt 
carrying  two  propelling  rockets.  One  rocket  is  first  to  be  ignited,  and  whenttk 
nearly  burned  out  the  tlame  is  to  he  carrie<l,  by  means  of  a  bent  copper  tnbs^tf 
shown,  to  the  second  rorket.     The  object  sought  is  increase  of  range. 

The  tori)e(loes  tried  were  of  tlu'  following  general  dimensions  : 

No.  1.  Total  length  'S\  feet,  widrii  \)  inches,  de|>tli  12  inches,  weight  426  pounds. 

No.  '2.  Total  Icn;;ih  ^'l^  feet,  width  I'J  inches,  (h^pth  ll  inches,  weight  401  pounds. 

No.  \\.  Total  length  WI  feel,  width  1*2  inches,  de)>th  11  inches,  weight  {W9  poands- 

No.  4.  Total  length  'J?..')  feet,  width  11  inelnis,  depth  Iri  inohO'ty  weight  5(97  pou 

The  weight  of  the  laun<'hing  ap;)aratus  is  oJiO  pounds. 

The  ro(?kcts  are  <>  inches  in  diameter  and  thrive  and  a  half  feet  long,  and  weigh  witt 
tlie  ifielosing  ir(>n  eas(^  llOpoumis.  They  are  bored  nearly  their  whole  length,  is S 
line  ]iaralle]  to,  hut  at  one  side  of,  the  central  axis.  Mr.  Weeks  claims  tha^  by  thM 
boring  he  keeps  a  more  nniforni  burning  surface,  and,  consequently,  a  more  ■^pjfcM 
pressure  than  would  be  obtained  if  th(>  boring  were  central.  The  bnrninjg  smfiMt 
increases  until  the  iron  cas(>  is  reached,  then,  while  the  radios  of  the  bnmfng  «•!!■» 
drical  surface  increases,  more  iron  is  uncovered,  and  a  decreasing  portion  eif  tto 
cylinder  is  of  rocket  coinp(»siti(»n. 
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This  nifty  be  more  clearly  understood  by  considcriufi;  a  cross-section  of  the  bnminff 
tarfftce  ftt  different  stages  of  the  action;  origiually  the  cross-section  is  a  circle,  and 
•D  eontiDQes  until  the  ii-on  case  is  reached  when  it  ceases  to  be  a  complete  circle.  As 
the  radius  increases  the  arc  of  the  circle  (angular)  derceases. 

On  Jnne  24  Mr.  Weeks  submitted  a  new  torpedo,  differing  slightly  from  those 
above  described,  and  of  which  a  drawing  is  hereto  appended,  marked  £. 


MBMORAKDA   OF  TRIALS  OF   MR.   WEEKS*  TORPEDOES,   MADE    BEFORE    THE    TORPEDO 

BOARD. 

The  Boanl  met  May  21,  at  the  navy-yard,  )^orfolk,  Va.  May  22,  at  7.:U)  a.  m.,  the 
B«)ard,  witli  Mr.  Weeks  and  his  torpedoen,  Mr.  ThoinpHon  (leading  man)  and  Mr.  Ben- 
ham  (iirst-elaHrt  ordnanee  man),  from  the  Washington  navy-yard,  being  on  board.  The 
Speedwell  got  under  way  and  steamed  np  to  Yorktown  and  made  last  to  the  wharf  at 
that  place.  During  the  )>aKHage  Mr.  Weeks  exhibited  his  torpedoes  and  models  to  the 
Board  and  explained  their  action  and  mode  of  operation. 

Firtt  trial. — The  Speedwell  lay  heading  np  the  river.  Attempted  to  lay  out  a  course 
narked  by  buoys;  the  biioy.s  to  be  150  feet  apart,  and  the  course  7r>U  ieet  long  (the 
ran|^  as  estimated  by  Mr.  Weeks).  The  tide  was  loo  strong,  however,  and  it  was 
Ibuiid  impossible  to  make  the  buoys  wateh  accurately.  For  this  reason  a  range  was 
laid  oft*  on  the  beach  parall«*l  to  the  course,  and  range  stakes  were  so  placed  that  the 
time  the  torpedo  passed  each  ir)()  feet  of  the  range  could  be  <letermine(l.  The  torpedo 
was  prepared  in  alumt  ten  minutes,  everything  having  been  laid  out  beforehand.  Ob- 
■ervere  were  stationed  at  each  range  to  note  time.  A  service  D  E  igniter  ])laced  in 
the  rocket  oritice  was  tired  by  a  Farmer's  C  machine;  the  torpedo  hung  at  the  davits 
ffiir  one  and  a  half  or  two  seconds,  then  started  oil' at  a  high  velocity,  giving  otf  great 
clouds  of  smoke.  It  ran  about  470  feet,  sheering  broadly  to  the  right.  The  velocity 
^ras  not  accurately  taken  (the  <litlerent  watches  not  running  well  together,  and  the 
intervals  being  very  short);  it  approximate<l,  liowever,  to  7r>  Ieet  i>er  st^cond,  or  45 
linots  per  hour.  The  direction  of  the  torpe<lo  \\  as  readily  determined  by  the  observers 
<m  board  the  vess4.d,  the  torpedo  being  pointed  parallel  to  the  keel  and  ahead.  The 
water  was  smooth,  the  wind  was  very  light,  and  wind  and  tide  were  directly  with  the 
torpedo. 

/Second  trial. — A  second  was  prepare*!,  in  which  two  n»ck<?tH  were  us(*d;  these  were 
placed  one  above  tht*  other;  the  I)  K  igniter  was  in  the  upper  one,  and  the  intention 
iras  that  when  the  first  rocket  was  nearly  burned  out,  the  tiame  from  it  should  be 
led  from  it  to  the  h>wer  and  second  rocket  by  nHMins  of  a  bent  c(»pper  tube.  Observ- 
ers having  been  stationed  as  before,  the  torpedo  was  tired,  and  hanging  at  the  davits 
about  as  in  the  previous  trial,  went  otf,  and,  maintaining  a  straight  course,  ran  a  dis- 
tance of  about  &2ii  fe«'t,  the  sprfd  hiitjg  approxiiiiat«'ly  the  same  as  before.  The  tor- 
pedo perceptibly  shn-kcned  siircti  at  aliout  idO  I'cft.  and  an  instant  .'iftrrward  the  second 
locket  commenced  burning,  wln'ii  tin*  t(»rprdo  .sprang  forward  with  sudden  accelera- 
tioD.     The  conditions  of  \n  ind  ami  title  and  sea  wen*  the  same  as  In'forc. 

Third  trial. — A  single  rocki*t  torprdo  w;is  ummI  in  this  trial.  Tin?  conditions  were 
the  same  as  Ix'fon*  in  all  iMlH-r  r«'M|»«'ct.s.  The  torpedo  ran  about  r>0()  feet,  sheering  to 
the  left  during  latter  part  of  run.  TIk^  spci'd  about  tht^  same.  In  these  trials  the 
torpedo  was  just  awash  in  the  davits. 

Fourth  trial.— On  May  «io  tin-  Speedwell  was  run  down  outside  the  capes  of  the  Chesa- 
peake to  tind  a  sea  in  wliitli  to  try  tin*  torprtlnrs  with  th*-  vessid  umh-rway  in  rough 
water  an4i  tiring  at  a  target.  Thf  sea  being  siiuMtth,  and  with  no  pros])i'Ct  of  achange, 
at  3.30  p.m.  ran  inside,  and  into  J^ynu  Haven  iiay,  to  try  a  torpedo  at  a  target  in 
smooth  water  with  the  \<'ms«*1  at  spred.  AinlionMl  a  buoy  to  s<-rv<*  as  a  target.  Wind 
about  3,  smooth  sea  with  a  li;;ht  ripple,  Kliip  going  al'out  U  knots,  torprdo  on  star- 
board side  pointed  in  liin-  with  the  kt'cl  (tin*  only  nn^thod  as  fitted  at  the  time),  and 
ahead,  wind  and  ri)>pli'  aliout  "2  points  forwartl  of  port  beam,  target  about  ^'OO  feet 
ahead.  Mr.  Wt>eks'  largest  t(U'pi'do  (not  the  dtnible  rocket  one)  was  used.  The  tor- 
pedo on  being  tired  had  a  drop  of  about  2  fret  into  the  water;  it  went  straight  25  or 
30  feet  till  jiist  abreast  the  bow  of  tin*  vessel,  wIkml  it  wvut  at  an  an^le  of  :{0  or  40 
degrees,  sheering  rapiilly  to  the  right,  until  rocki't  was  (>xhausted.  it  ran  a  distance 
of  about  300  feet.     The  curve  was  to  lei*  ward. 

The  Speedwell  ntnrnrd  tn  the  iiav\-yard  to  have  the  discharging  apparatus  rigged 
over  the  stern,  so  as  to  hv  aid**  to  lire  tin*  torpi-do  abram  of  tin*  v»*ssrl  at  sea. 

Fifth  Trial. — The  disiliarging  anparatus  uas  shiftfd  to  the  stern  of  the  Speedwell, 
and  so  placed  that  a  toiprd«)  \\<Miltl  point  ai  ri;;hi  angles  to  the  keel  (or  abeam)  and 
to  starboard.  May  'J(>,  at  il.Iio  a.  in.,  got  under  way  ami  steamed  down  to  the  Capes 
for  further  trials  from  the  vessel  nutler  way.  Foun«l  the  bea  perfectly  Mnooth,  but 
determined  to  make  a  smooth  water  trial  ]N)inting  abeam.  Rigged  the  torpedo  in- 
tended for  two  rockets  ;  tlu?  upper  space  was  occupied  b^-  an  empty  rocket  case  and 
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the  lower  Hpacn  contaimHl  tho  siuj^le  rock<)t  iutended  to  be  used.    To  deteii 
raii^t^  and  accuracy,  a  buoy  x^'as  ilroppofl  for  a  tJirgot  aud  two  inemliers  of  tb»  <» 
were  stationed  in  a  boat  lo  act  art  obtH^rverH.     The  Spt^edwell  waa  run  at  fhll 
(about  ten  knots)  on  a  course  at  ri^ht  angles  to  a  line  joining  the  anchored  bt 
bnoy  and  between  the  two,  and  at  an  estimated  distance  from  the  Uaoy  wa 
feet.     At  11.30  a.  ni.  the  buoy  1>earin«;  ab«*ani,  tho  woni  **fire!"  was  given,        i 
second  buoy  and  anchor  dropjied.    A  nieniher  of  the  Board  stationed  at  the  al 
(15  feet  forward  of  the  torpedo)  observed  that  the  buoy  bore  al»eam  at  the  ixu 
of  firing;  the  word  had  been  ^iven  an  iuHtant  before  to  allow  for  manipulatibnw 
the  D.  £.  machine,  and  for  the  time  the  torpedo  requires  to  ff^^t  up  motion.    The  wii 
force  '2,  was  one  point  on  port  l>ow  ;  the  Kca  was  f>erfectly  smooth.     From  thevMH 
the  torpedo  appeared  to  deflect  to  the  ri^ht,  or  leeward.     The  memberM  of  the  BoH 
in  the  boat,  who  were  in  tho  prohmgation  of  the  line  of  sight,  reporte<l  that  the  ^ 
pedo  took  a  broad  sheer  to  the  right,  at  an  angle  of  45  dogn*es,  and  missed  the  t 
by  "iiitO  to  300  feet  to  the  right,  and  that  it  ran  about  the  distance  between  *•«••  «- 
anciiorcd  buoys.     This  distance  was  found  twice  the  Speedwell's  length,  oi        M 

Sixth  Trial, — May '^,  at  1  p.  m.,  got  under  way  and  steamed  down  to  ihv\. 
Found  the  wind,  force  3,  E8E.,  and  the  sea  smooth  with  a  light  rbop.    Th«>  •» 
charging  apparatus  had  been  sin'fted  to  the  starboard  beam,  and  a  tor|>edo  had 
shipped  parallel  to  the  keel  and  pointing  aft.     With  the  vessc^l  going  aliout   0 1 
(16.(5  feet  ]>er  second),  wind  on  the  stir  hoard  heam,  dropped  a  butty,  and  abiw 
seconds  afterward  gave  the  order  to  fire,  and  dro])]>ed  a  second  buoy.     The  din 
was  ap])roximately  4*25  feet.    The  torpedo  after  leaving  th«'  vessel  first  took  a 
to  the  right  (or  leeward)  and  then  a  rank  sheer  to  the  left,  and  finally  stopped  a  i 
short  of  and  to  the  left  of  the  target. 

Seventh  T/ id?.— Shifted  the  rods  in  the  discharging  apparatns  so  that  the  t 
should  point  ahead  and  parallel  to  the  keel.     Prepared  the  torpedo  intended  iw*  •— 
rockets,  placing  an  empty  case  in  the  upper  space  and  a  rocket  in  the  lowers; 
At  3.30  p.  m.,  wind  force  3,  and  four  points  on  the  starboard  Ik>w,  sea  sniooth,  ^ 
light  ch<»p  as  before,  ship  going  nhead  about  10  knots,  the  word  ''fire"  wasji^iveii. 
toriH'do  on  striking  the  water  turned  over  on  its  side;  it,  however,  soon  righlsf^-' 
sel/.     From  the  start  it  took   a  rank  sheer  to  staiboard  (windward)  of  45  df 
or  more.     The  intervals  from    the  word  "fire"  to   the  end   of  the  t4>rpedo^» 
and  from  the  word  "tire"  until  the  vessel  arrived  abreast  the  torpedo  itaelf,  « 
taken.     The  torped(»  was  11  seconds  under  way,  and  the  vessel  required  30  Bt-ooodBir 
arrive  abreast  it.     This  latter  would  indieatn  a  range  of  625  feet  approximately. 

J'Jighth  Trial. — rn>]>ared  the  same  torpedo  in  the  same  way,  except  that  the  lip| 
space  was  left  entirely  enifity.     Wind,  force  3.  ahead,  sea  smooth  with  light  ripf~> 
Ship  going  ahead  ahout  10  knots;  at  3.4:')  p.  m.  fired  the  torfiedo,  noting  interral^ 
before.     Torpedo  went  fairly  straight  for  one-hiilf  its  run,  and  then  took  a  rankll 
to  starboard.     Range  was  about  At^i)  feet.     The  rmiket  l)unied  9  seconds. 

Mr.  Weeks  explained  to  the  Hoard  that  the  last  two  trials  were  with  roeketa 
some  months  beft»re  (four  or  iive),  and  were  imperfect  in  that  some  of  the  gasei*  <r 
likely  to  escape  about  thr  head  tl) rough  screw  holes,  instead  of  all  pasHiug  thro 
the  OI  idee.     He  exliihited  the  hist  cnse  used  and  it  was  evident  that  gas  had  esek 
from  the  serew  hoUn  on  one  side.     Mr.  ThompS'Ui  (leading  man  from  Ordnaooe  w 
partnient,  Wa.shingtdu  navy-yard)  informed  tlu^  Bonrd  that  this  difficulty  hail  ocev 
red  in  one  of  tlu^  rockets  used  on  the  tirst  day's  trials  at  Yorktown,  although  it  ml 
of  the  most  re(!ent  t %  ])e.     Mr.  Weeks  had  stated  that  this  had  been  overcome  byiil^ 
prov»'d  methods  of  Jiianufaetnre. 

Jun<'  24  tlie  Speed w(]],  with  the  Hoard,  proceeded  to  Newport  News  and  anchoni 
near  the  heach  uiu\  ahout  oni'.hult  inih>  ahove  the  railroad  wharves,  for  the  fu 
trial  of  Mr.  Wecks's  torpe<lo.     The  torpedo  ]>re.'*enteil  byhimon  this  occasion  dili      • 
but  sli^riitly  from  those  previou.><ly  trie<l,  a  drawing,  hereto  appended  aud  markvuMy 
represents  this  type. 

.Mttth  trial.  — \t's:*v]  at  aiiehor  riding  to   the   ebb  tide.     Tide  nmning  one  kali 
Wind,  force  'J,  on  ]»ort  (|uart<'r.     Sea  smooth.     Torjiedo  pointing  ahead  and  riggedM 
the  starhoanl  side.     Tliret;  members  oi  the  Hoard  w(>re  stationed  on  the  sh<»re  to s^ 
serve  tlie  raii'^e  and  sjicrd.     .Stakes  wiicset  up  aloni;  the  beach,  parallel  to  the  o 
(»r  tlie  toipeiio,  at  (listances  of  'liH)  Uox  fiom  each  other,  in  a  manner  similar  t<i 
adopted  at  Vorkt«)\Nn  on   May  *JJ.     On  firing,  tin*  torjiedo  took  a  sheer  t4>  port, 
ing  the  how   c1o.s(>  to  tlu^  vcNM'l,  making  an  angle  of  about  30  degrees.     Rao« 
feet.     Time.  oecnpiiMl  s  seron<ls.     S|mt<1, 'i-^.s  knots. 

Tvhth  trial. — Vessel  at  anchor.    Tule,  \%  ind,  and  sea,  the  same  as  above.     8h       ( 
discharging  apparatus  so  as  t«)  lire  din'ctly  astern.     On  firing,  the  torfiedo  ran-"" 
ahout  '2(M>  feet,  then  took  a  sheer  (»f  alxuit  'M)  degrees  to  the  left.     Ranges 
Time  o(  cnpied  in  running  IMO  feet  was  1)  seconds,  indicating  a si>eed of  22.8  klio«B. 

Steamed  <h»wn  between  capes  to  try  the  torpedo  in  a  seaway. 

likvtnth  trial. — Vcs.^el  not  anchored,  but  with  the  engines  stopped.     WiDd,  UdmsS^ 
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beam.    Very  moderate  chop  sea.    Target  was  a  floating  breaker,  right  ahead. 

ig,  the  torpedo  took  a  sinuous  course,  but  the  resultant  direction  was  straight. 

t'Hl  range,  400  feet. 

infonned  the  Board  that  he  considered  further  trials  useless  at  present. 
,  »ije  president  of  the  Board  and  Lieutenant-Commander  Nichols,  and  Lien- 

vfioden,  members,  were  present  at  the  following  experiments  at  the  Washing- 

"''Yard. 

Tiial. — Sea  smooth,  light  airs ;  tide,  last  of  the  flood  and  against  the  course 

edo,  vessel  at  the  wharf.     On  firing,  the  torpedo  hung  at  the  davits  abont 

lo.    Range,  450  feet.    Torpedo  took  a  sheer  of  20  degrees  to  the  left.     Th& 

uumed  10.8  seconds. 

0enih  Trial. — The  same  conditions.     Used  a  rocket  made  in  January,  18*<3.     On 

the  torpedo  hung  at  the  davits  about  1|  seconds.     The  range  was  about  50O 

rbe  toi^>edo  took  a  sheer  of  about  20  degrees  to  the  left.    The  rocket  burned 

9ond8. 

MR.   weeks'  floating  TORPEDO. 

^eeka  exhibited  before  the  Board,  a  very  small  model  of  his  floating  torpedo» 
ire  intended  to  be  droppeil  overboard  in  numbers  from  a  vessel  being  pursued, 
emy's  vesiiel  on  striking  them  is  supposed  to  Are  them  by  contact  with  her  own 
rhifl  torpedo  is  fully  described  in  U.  S.  Patent  No.  2740t)9. 

MR.   weeks'  spar  torpedo. 

Weeks  also  exhibted  before  the  Board,  a  spar  torpedo.  This  torpedo  is  fhlly 
ed  in  U.  S.  Patent  No.  273413.  In  this,  the  spar  is  supposed  to  project  forward 
itally  above  the  surface  of  the  water.  The  torpedo  is  neld  in  a  hollow  sleeve, 
prolongation  of  the  spar,  by  a  projecting  pin  at  the  after  end  and  a  spring- 
at  the  forward  end.  Projecting  forward  of  all  is  a  bow-shaped  trigger,  whioE 
o;  against  a  vessel's  side  drops  the  torpedo.  Attached  to  a  firing-pin  in  the  rear 
the  torpe<lo  is  a  line  ;  the  other  end  of  this  line  is  made  fast  to  the  forward  end 
hollow  s]eev(\  The  action  of  the  torpedo  is  claimed  by  Mr.  Weeks  to  be  aa 
I :  When  the  trigger  is  sprung,  by  striking  a  vessel'sside,  the  torpedo  falls  down- 
ed forward,  going  alongside  of  and  under  the  enemy,  and  explodes  when  the 
somes  taut. 

tor{»e4lo  was  tried  several  times;  when  the  vessel  was  going  ahead  fast  the  tor- 
11  vertically  until  it  struck  i\u*,  water,  when  it  trailed  aft,  and,  by  the  time  the 
18  taut,  it  trailed  aft  about  45  degrees;  when  the  vessel  was  stopped  the  tor- 
oil  below  its  heel,  around  which  it  hinges  when  coming  out  of  the  sleeve. 
«e  trials  the  spar  was  rigge<l  parallel  to  the  vessel's  side  and  the  trigger  waa 
by  a  line.  The  torpedo  was  shaped  like  an  onlinary  eIongate<l  shell,  the  diam- 
the  cylindrical  portion  was  5.5  inches,  the  length  of  the  cylinder  was  23.& 
the  length  of  the  ogival  head  was  6.5  inches,  the  total  length  was  30  inches^ 
,e  was  8  feet  long. 


ArPKXDix  H. 

PnON    OK    THE    TORPEDO    PKESEXTED    BY  CAPT.   J.  A.    HOWELL,    U.   S.    N.,   TOR 

TKIAL    UEKOKE   THE   TORPEDO   BOARD. 

;orpedo  prcMMited  by  Captain  Howell  for  trial  is  shown  in  the  drawings  hereto- 
led— two  Hheets. 

tor))edo  is  (M^^ar-Hliaix'd,  pointed  at  both  ends,  and  is  made  up  of  four  principal 
rtments.  Tin*  bow  or  head  is  ogivai-sliaped,  and  is  to  contain  the  ex]>loHive, 
sr  with  til*'  lirini^-pin,  vie  Tlie  diameter  of  the  base  of  the  ogival  is  13  inches, 
ginecompartniciit  In,  in  general  shape,  a  cylinder  and  rontaiuH  a  large  lly-wheel 

0  pairsot  niitrrs  lor  transmitting  the  motion  of  the  tly-wlieel  to  two  propellers, 
ed  as  twin-scrt!\vs.     This  rvlinder  is  l'\  inchc«  in  diameter,  I'xcept  abrea>*t  the 

the  fly-wheel,  wIhto  it  was,  by  hammering,  bulged  to  accommodate  the  diam- 
the  fly-wheel  {VASt  inches).  To  the  rear  of  the  engine  compartment  Im  a  sec- 
^val,  the  greater  part  of  which  is  unoccupied.  Tliis  unoccu[>ied  portion  ia 
to  the  water  The  after  end  of  thin  ogival,  however,  is  open  to  the  water  and 
IB  the  steering  and  the  depth-regulating  apparatus,  i)Oth  automatic, 
rring  to  the  letters  on  the  drawings,  G  is  the  tor|)e<lo,  L  the  head  or  explosive 
rtment,  M  the  engine  compartment,  and  O  the  rear  ogival  containing  at  its  after 
dsfeering  and  diving  apparatus.  II  Hare  the  steering  rudders.  Ilarethenro- 
K  is  the  diving-rudder.     The  actuating  and  discharging  apparatus  used  aur- 

1  trials  is  shown  on  sheet  I.    A  is  a  steam-pipe  leading  from  the  boilers  and  oon-- 
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Yeying  steam  pressure  to  a  Barker's  engine,  B.    P  is  an  ansle-iron  which  oamfli 
saddle,  C.    This  saddle  fits  over  the  torpedo  and  holds  it  in  pTaoe  hy  olatofaing  a 
jecting  stud.    The  drawing  is  incomplete,  in  that,  the  angle-iron,  P,  extended  be" 
the  nose  of  the  torpedo,  and  from  its  end  hun^  a  pair  of  straps  and  stirru]^    '. 
stirrups  hooked  over  studs,  one  on  each  side  of  the  torpedo,  about  midway  of  its  l6u( 
The  straps  were  horizontal  when  the  torpedo  was  in  thesatidle,  and  the  stirrapsn 
so  shaped  that  they  released  their  hold  of  the  studs  whenever  the  straps  became  i< 
tioal.    E  is  a  counterpoise  weight  which  keeps  the  torpedo  on  an  even  keel  nntil  i^ 
discharged.     This  is  automatic  and  allows  for  any  pitching  or  rolling  of  the  vm 
The  discharging  apparatus  can  be  readily  trained  by  one  man,  from  nearly  ahaa^ 
nearly  astern,  swinging  about  F  as  a  pivot. 

The  motive  power  of  this  torpedo  is  energy  that  is  stored  np  in  the  fly -Wheel  »i 
it  has  acquired  a  high  velocity.     The  fly-wheel  weighs  108  pounds  and  has  a  n 
of  gyration  of  5.4  inches.     With  a  velocity  of  170  revolutions  per  second  the  wu 
would  be,  approximately,  345,00 J  foot-pounds ;  with  a  velocity  of  200  revolntioni 
minute,  the  energy  would  be  more  than  475,000  foot-pounds.     As  the  torpedo  wef 
299  pounds  only,  and  has  a  fair  form,  this  energy  applied  through  efficient  acr 
ought  to  gi  ve  a  high  speed  for  a  range  of  2,500  feet.'   The  automatic  steering  appai 
is  fbundcd  on  the  principle  of  conipouout  axes  of  rotation.    The  plane  of  the  ny-« 
is  vertical,  and  in  the  longitudinal  axis  of  the  torpedo;  its  axis  of  rotation  lies  ii 
horizontal  plane.    Now,  when  the  fly  has  a  high  velocity,  any  force  which  teni^ 
sheer  the  torpedo  is  resolved  into  a  rolling  motion  abont  the  longitndinal  axis  of 
motion  torpedo  and  a  of  translation  of  the  whole  system  (that  is,  the  torpedo  it 
in  a  direction  perpendicular  to  the  longitudinal  axis  of  the  torpedo;  that  is,  tik 
suit  of  a  deflecting  force  is  to  roll  the  torpedo  and  move  it  parallel  to  itself. 

When  the  torpedo  experiences  a  deflecting  force,  and  is,  in  consequence,  lollsd  o 
to  one  side,  the  steering  rudders  H  H  are  thrown  into  action  in  snch  a  way  tf 
exert  a  deflecting  force  in  the  opposite  direction  until  the  torpedo  is  again  on  an  « 
keel,  and  the  only  effect  on  the  torpe<lo  is  to  move  it  bodilv  to  the  right  or  I 
the  course.     If  the  torpedo  originally  headed  south,  it  woula  head  sooth  dnrib^ 
the  movements  detailed  above.    This  is  the  theorv  of  the  automatic  steering  w 
renders  it  unnecessary  to  make  any  allowance  for  deflection  dne  to  the  torped^s 
ing  the  water  at  any  angle  when  flred  from  the  broadside  of  a  vessel  under  wav  at  Sp 
The  automatic  a)>paratus  for  keeping  the  torpedo  at  a  constant  depth  is  a  simple 
trivance  for  actuating  the  diving-rudder  K. 

The  manipulation  of  the  torpedo  is  as  follows:  The  torpedo  being  in  tfaeffing^ 
and  the  discharging  apparatus  swung  over  it,  the  torpedo  is  hoisted  into  the  ssAw 
and  the  clutch  hooked  over  its  stud,  the  stirrups  being  at  the  same  time  hooked  c 
their  studs.    This  operation  was,  without  previous  warning,  performed  in  1 
and  50  seconds.     The  Barker  engine  is  connected  by  an  automatic  spriDg-c.i..«^ 
the  axle  of  the  fly-wheel,  and  steam  being  turned,  through  the  steam-pipe  A,  onto 
motion  is  given  to  the  fly-wheel  which  soon  becomes  very  rapid.     When  the  ▼rio 
has  become  great  enough,  the  steam  is  shut  off  and  the  engme  is  disconnected  1- 
tripping-line ;  the  torpe<lo  is  now  ready  to  fire.    On  the  trigger  being  palled  the 
clutch  letH  go  and  the  torpedo  falls,  and  by  its  weight  is  thrown  forward  and  w< 
ward  in  the  stiri'u})s,  and  leaves  the  latter  with  a  velocity  of  16  feet  per  second  U 
knots).     The  torpedo  can  be  trained  while  the  steam  is  on,  and  the  steam  can  be 
on  till  the  instant  of  firing.     With  4U  pounds  of  steam  the  engine  was  nsnally 
on  about  one  minute  ;  with  a  higher  pressure  a  shorter  time  would  suffice. 

The  length  of  the  torpedo  is  8  feet;  its  greatest  diameter  is  14  inches;  its  wet 
is  299  pounds;  its  weight  allowance  for  explosive  is  70  pounds. 

For  usi*  in  practice,  it  is  buoyant;  for  service,  it  would  be  arranged  to  sink  at 
end  of  the  run,  in  cast?  of  missing  the  object. 

The  inventor  submits  a  plan,  sheet  2  of  drawing,  for  protecting  the  torpedo 
small  arm  and  machine-gun  lire  when  it  is  in  a  position  ready  for  nring.     This 
or  cover  is  shown  in  n^d,  and  litted  to  a  non-training  broadside-discharging  appiw* 

MRMOUANDA    OF    TRIALS    OF   CAPT.    J.    A.    IIOWKLL'S    TORPEDO,   MADE    BEFORB   ' 

TORPKDO   BOARD. 

May  29,  1-^84,  the  Board  met  at  the  Washington  navy-yard  for  preliminary  tri; 
Captain  Howell's  torpedo. 

First  irial. — The  torpedo,  wifh  the  discharging  apparatus,  was  on  board  the  t 
Rescue  at  a  wharf  in  the  yanl  (wharf  on  which  the  sheers  stand).  At  3.45  p.  m.  t 
torpedo  was  ready  for  a  trial  across  the  channel,  here  about  300  feet  wide.  The  fl 
tide  was  running  about  l^  knots.  The  torpedo  was  flred  at  right  angles  to  the  ksi 
and  dropped  from  a  point  about  4  feet  above  the  water.  Steam  (40  pounds)  wasOE 
the  motor  20  seconds.  Depth  of  water  alongside,  18  feet.  The  torpedo,  on  boiflf 
fired,  disap{)eared  beneath  the  surface,  and  was  afterward  fonnd  to  have  stuck  inthl 
mud  in  15  feet  of  water.  In  this  and  the  next  four  succeeding  trials  a  small  ooik 
buoy  with  several  fathoms  of  light  twine  was  attached  to  the  torpedo,  in  oidsir  to  it* 
cover  it  in  case  it  remained  below  the  surface.     Sea  smooth;  no  wind. 
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md  trial. — ^AU  the  conditions  were  the  same  except  that  the  torpedo  was  pointed 

uigle  with  the  keel  (45  degrees)  up-stream  and  against  the  tide.     It  was  aimed 
oomer  of  a  scow  lying  on  the  banks,  about  800  feet  distant.    The  torpedo,  on 

died,  went  under  the  water,  but  soon  reappeared  like  a  porpoise  coming  up  to 
wf  immediately  disappearing  again  beneath  the  surface.  It  rose  in  this  manner 
•e  times,  and  b^  these  appearances  the  course  could  be  readily  observed.  Finally, 
Unpedo  stuck  in  the  mud  in  3  feet  of  water,  near  the  object  aimed  at.  The  tor- 
I  had  sagged  a  few  feet  down  stream  and  tide  from  the  course,  but  was  at  its  last 
M     nee  apparently  parallel  to  the  original  course. 

fwmiik  Howell  then  urieily  explained  the  mechanism  and  principles  of  his  torpedo 
«aanching  apparatus  to  the  Board. 
KJ  31,  the  Boanl  mot  at  the  Washington  navy-yard.  Captain  Matthews  absent 

Captain  Howell,  previous  to  the  arrival  of  the  Board,  had  fired  his  torpedo, 
it  had  remained  below  the  surface,  together  with  the  cork  buoy.  At  1  p.  m.,  the 
ado  not  having  been  rec()vere<l,  the  president  of  the  Board  detaile<l  Lieutenant 

a  (a  member  of  the  Board)  to  remain  at  the  yard  and  witness  and  report  any 
Moments  that  the  inventor  might  desire,  in  case  he  recovered  the  torpedo.  The 
ado  having  been  recovered,  the  inveutor  prepared  to  make  trials  to  exhibit  initial 
d  (first  100  feet),  rauge  and  direction  from  a  vessel  in  smooth  water  at  rest. 
kird  trial. — The  Rescue  at  the  entrance  of  the  western  ship-house ;  the  torpedo 
pointed  down-stream  on  a  line  passing  through  prominent  points  on  the  shore. 
tide  was  running  a  moderate  ebb.  To  determine  the  si>eed,  a  line  100  feet  long 
attacheii  to  the  buoy  and  the  time  occupied  in  running  out  this  length  was  marked 
neans  of  a  stop  chronometer  belonging  to  the  Ordnance  Department. 
» determine  rauge,  the  point  at  which  the  torpedo  stopped  was  located  by  eye 
I  reference  to  surrounding  landmarks  and  the  distHuce  laid  off  on  a  chart  (scale,  100 
•qoal  to  1  inch).     The  wharves,  which  have  not  been  changed  since  the  chart  waa 

e,  and  nearly  parallel  to  the  ends  of  which  the  torpedo's  course  lay,  enabled 
distance  to  be  quite  uecurutely  iiieasured.  Ti»  determine  direction,  the  torpedo 
pointed  on  a  reiulily  r<'C(»gnize<l  course,  and  its  position  each  time  it  came  to  the 
Boe  with  its  final  position  gave  a  fair  method  of  determination.  Steam  was  on 
DT  40  seconds;  pressure,  40  ])ounds.  Spee<i,  100  feet  in  ().0  seconds,  or  9  knots, 
tovpedo  rose  several  times  and  the  direction  appeared  to  be  straight,  but  the  final 
tion  showed  that  the  torpe<lo  ha<l  stopped  about  15  feet  to  the  left  of  the  course, 
range  was  not  less  than  1,000  feet.     The  chronometer  was  in  the  hands  of  Mr. 

son  (leading  man,  ordnauco  department,  Washington  navy-yard);  the  line  was 
i  vUt  no  faster  than  the  torpedo  would  take  it.  The  point  at  which  the  torpedo 
ped  was  determined  by  Ijieut4'nant  Couden  going  to  the  torpedo  in  a  boat  imuie- 
ely  after  it  had  Htopped  and  stuck  at  the  bottom.  All  points  were  under  the  im- 
iate  observation  of  tlie  member  of  the  Board  present. 
mrih  trial, — Another  trial  wsh  made  with  n<»  ehunge  in  the  conditions,  except  that 

sras  on  the  motor  one  minute.    The  results  were  the  same  as  before,  except  the 
MvO  feet  was  U.37  knots.     Tlie  distance  of  the  tinul  position  from  the  line  of  the 
ta  was  not  determined,  but  wuh  about  the  same  as  before,  not  greater.     The  tor- 
>  rose  to  the  surface  nine  timen  during  this  run. 

ftk  trial, — This  trial  was  for  direction  when  tired  from  th(»  vessel  under  way.    For 

poriK)se  the  KeMMie  proceeded  down  the  river  to  a  point  opposite  Alexandria 

t-houMe.     Lieutenant  Couden  then  embarked  in  a  small  boat  and  made  fast  to  a 

f.  The  Rescue,  pasHing  down  stream,  turned  about  and  ran  u[HHtream  at  full 
d,  estimated  at  10  knots,  an<l  tire<l  the  torpedo  abeam  when  abreast  the  boat.  At 
instant  of  tiring,  tlie  boat  was  cast  otffrom  the  buoy,  so  that  the  t(»rpedo  and  the 
rver  might  be  Nubject  to  the  Hanie  tidal  intlnences.  The  torpedo  was  tired  directly 
8S  the  tide,  and  as  it  eanie  to  the  Hurfai'e  several  times,  its  course  could  be  well 
nred.  The  conrsi^  wsm  straight,  and  the  range,  by  estimation,  was  t^OO  feet, 
toin  Howell  stated  that  on  thin  trial  Kteam  was  on  the  motor  53  seconds;  pressure, 
onnds;  an<l  that  tlie  torpedo  was  tired  :{()  secondH  after  the  steam  was  cutoff. 

le  Board  met  at  the  Norfolk  navy-yard  June  20,  for  further  trials  of  (.-aptain 
fell's  tor  j)edo. 

ith  the  Speedwell,  proceeded  to  Newport  News  and  anchored  in  0  fathoms  of 
er  about  one-half  mile  above  the  railroad  company's  wharves.  Two  buoys  were 
lored  iiiMhore  in  17  feet  of  watt-r  as  a  target:  the  buoys  were  connected  by  a  line 
set  in  length.  The  line  waH  fairly  taut.  The  vensi^l  was  riding  to  the  ebb-tide 
the  target  was  four  points  abaft  the  starboard  beam.  The  discharging  apparatus 
on  the  starboard  side,  abnsist  the  steam-drum.  The  discharging  apparatus  has 
Un  from  nearly  ahead  to  nearly  astern. 

etk  trial. — Vess4'l  at  anchor;  sea  smooth ;  wind  force  2  on  starboard  beam;  tide 
ling  ebb  1  knot ;  steam  on  motor  40  seconds ;  preHsun\  40  pounds.  The  cork  buoy 
line  were  not  used  on  this  and  subse(|ucnt  trials.  The  t(»rpedo  was  trained  on  a 
t  about  100  feet  to  the  left  of  the  left  buoy  to  allow  for  tide,  the  vessel  and  target 
g  at  anchor.     Fired  the  torpe<lo  at  2. 13  p.  in. :  it  immediately  disappeared  beneath 
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the  snrface,  aud  was  first  seen  from  the  vessel  2  mlnntes  and  10  seconds  later.     II 
appeared  -with  its  propelIer«i  above  water  and  dove  perpendicnlarly.      Uente^ 
Commanders  Goodrich  and  Nichols  (members  of  the  mard)  were  in  two  bot 
tioned  near  the  tar^i^et  to  observe  the  action  of  the  torpedo  and  the  point  of  6mi 
range.    They  reported  that  the  torpedo  had  barely  shown  itself  once  before  tfav 
when  its  propellers  came  above  water,  but  at  nearly  the  same  point.     As  to  dire 
the  torpedo  was  on  its  iirst  appearance  about  40  feet  to  the  left  of  the  left  bnnv. 
to  range,  a  boat  was  anchored  at  or  near  the  point  where  the  torpedo  was  i 
served,  and  a  twine  line  rnn  from  the  boat  to  the  vessel  measured  ^30  feet.    1 
tance  of  the  target  measured  in  the  same  way  was  950  feet.     When  the  torpeuo 
hoisted  on  board  it  was  found  that  a  few  threads  of  eel  grass  were  aboat  the 
pollers,  not  enough  to  interfere  with  their  action,  but  indicating  that  the  torped* 
been  at  t)r  near  the  bottom.    In  all  the  trials,  unless  otherwise  stated,  the  torpedc 
pointed  by  the  inventor. 

Seventh  trial. — Vessel  at  anchor;  sea  smooth;  wind,  force  2,  on  the  starboard  ^ 
tide  running  ebb  one-half  knot;   steam  on  motor  50  seconds;  pressure,  40  p 
Fired  the  torpedo  at  2  bours  43  minutes  51  seconds;  the  torpedo  immediately  i 
peared  beneath  the  surface.    The  torpedo  was  pointed  between  the  bnoys,  bnt  ne* 
left  one,  to  allow  for  the  tide  as  before ;  it  first  appeared  between  the  two  bnova 
beyond  the  target,  and  nearest  the  line  of  the  right  buoy.    The  direction,  as 
above,  was  excellrnt;  the  range,  measured  as  before,  was  1,015  feet;  the 
the  whole  distance  was  9.3  statute  miles,  or  8.4  knots.    On  examining  tL«> 
eel  grass  was  found  about  the  propeller,  as  in  the  previous  case.    Before  tfaii 
inventor  readjusted  the  diving  rudder. 

Eighth  trial. — Vessel  at  anchor;  sea  smooth;  wind,  force  2,  was  on  the  i 
beam;  tide,  vessel  commencing  to  swing  to  port  with  the  flood  tide;  steam  vu 
65  seconds;  pressure,  40  pounds.    The  target  was  abeam  at  the  moment  of  firib^ 
the  torpedo  was  pointed  to  the  right  of  the  right  buoy  to  allow  for  the  tide.    On  i 
the  torpedo  disappeared  at  once  beneath  the  surface ;  it  was  seen  from  the  tsw- 
minute  and  23  seconds  later,  about  midway  between  the  buoys.    The  direetioB 
indicated  above,  was  excellent.    The  range  was  not  measured,  but  was,  fkt>m  %h»m 
port  of  the  members  of  the  Board,  about  30  feet  greater  than  on  the  prevloiii 
The  torpedo,  after  diving  and  striking  bottom  in  5^  feet  of  water,  rose  to  the  n» 
and  ran  at  a  reduced  speed  for  some  little  distance;  the  range,  however,  iras         • 
from  the  point  at  which  it  was  first  seen. 

Ninth  trial. — Vessel  under  way,  going  about  10  knots;  sea  smooth;  iriod, 
on  the  starboard  beam  ;   tide  running  nood  directly  with  the  vessel,  bnt  not  ■»> 
the  target  bore  abeam,  and  distant  about  'M)0  yAvdn  at  the  time  of  firing;  pointed  mi 
between  the  buoys ;  steam  nn  the  motor  60  seconds ;  pressure  of  st-eam,  38  to  30  po 
On  firing,  the  tor])edo  disappeared  below  the  surface;  it  first  arose  1  miontea*- 
seconds  later,  passing  about  10  feet  to  the  left  of  the  left  buoy.    MoRitohie  (yocN 
and  the  boatswain-s  mate  Avere  now  in  charge  of  the  two  boats.     The  torpedo 
the  water  in  the  crest  of  the  bow  wave.    This  was  not  strong  or  high,  and  prod 
no  apparent  effect,  th(^  torpedo  immediately  disappearing  oeneatn  the  snrfaei 
before.     The  direction,  as  indicated  above,  was  excellent.    The  range  was  abool 
same  as  in  the  two  previous  trials. 

Tenth  trial. — Vessel  ninder  full  way,  making  about  10|  knots;  sea  smooth;  < 
running  flood  with  the  vessel;   win<i,  force  2,  on  the  starlioard  beam;  steam oi 
motor  60  seconds ;   pressure  of  steam,  39  to  37  pounds.    Fired  the  torpedo  at : 
angles  to  the  keel,  pointing  to  the  right  of  the  right  buoy,  to  allow  for  the  tide. 
imniediat(>ly  disai>i>enre<l  beneath  the  surface ;  it  first  broke  water  between  the  Vf 
aud  the  target  70  feet  from  the  targt^t;   disappearing  again,  it  passed  betweei 
buoys  and  rose  about  30  feet  beyond  the  lin<^  of  the  buoys.    The  direction,  as  in< 
above,  was  excellent.     The  range,  as  estimated,  was  500  yanls  to  the  targets 
torpedo  lying  in  the  gangway  was  shipped  in  the  discharging  apparatus  and 
ready  for  turning  on  steam  in  1  minute  and  r)()  seconds. 

June  2\.  the  Speedwell  steamed  to  the  middle  ground  between  Capes  Henry 
Charles.     Anchored  two  boats,  8«*parated  by  a  measured  distance  of  70  feet,  tosfe 
a  target. 

Eleventh  trial. — Vessel  under  full  way,  going  about  UU  knots;  tide,  flood  and* 
th<'  (Muirse  ot"  the  t<»r]»e(lo.  hut  not  stronger  than  1|  knotj«;  depth  of  water  3  fatbr 
target  abearii  when  tired  at.  and  at  a  distance  of  about  250  yards ;  steam  wasoi 
motor  ♦»(•  s<con<ls:  ])ressnie  of  steam, -It)  to  3r»  ]»onuds.     On  firing,  the  torpedo  ( 
peared  for  a  v»  ry  short  time,  then  cainc^  to  the  surface  for  an  instant;  and  it  • 
while  on  its  run.  observed  to  break  water  in  this  way  four  times,  running  neai 
surface  all  tlie  tiuie.     A]»parent]y,  the  torjx'do  ran   much  slower  than  usnal.    ^»- 
direction,   the  tor])e<lo  wa^^  pointed  Ix^tween  the  two  boat<s,  and  it  ran  abont  1 
to  the  right  of  tin*  right  boat.     As  to  range,  it  was  estimated  at  260  yards. 

Turlt'fh  /r/ri/.— As  the  inventor  thought  that  the  torpwio  had  struck  botti       in 
last  trial  at  its  first  plunge,  the  targi>t  (of  two  anchored  boats,  as  before,  70fc««. 
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ttd  ioto  6  fathoms  of  water.    Vessel  under  full  way,  going  about  lO^  knots ; 

iA        liffht  airs;  slack  water ;  steam  on  motor  60  seconds ;  pressure  of  steam, 

^».iiiaa.    At  the  time  of  firing  the  target  was  broad  off  the  starboard  bow 

tit  100  7«rdB  distant.    Aimed  at  the  space  between  the  boats.    The  torpedo 

itaal.  and  then,  after  just  breaking,  at  a  short  distance  from  the  vessel,  ran 

«u  of  about  4  feet  between  the  two  boats  and  about  300  yards  beyond  before 

to  the  surface.    As  to  direction,  as  indicated  above,  it  was  exellent.    As  to 

•«id  ipeed,  the  torpedo  ran  about  400  yards  in  2  minutes  and  5  seconds. 

SS.  UM  Speedwell  went  to  Newport  News  and  anchored  just  above  the  rail- 

any's  wharves. 

mA  trial. — Fired  at  a  net,  to  determine  the  depth  at  which  the  torpedo  ran 

m.  <ihe  surface.    By  a  misunderstanding,  the  torpedo  was  tired  before  the  net 

an  sank  into  position  below  the  spar  from  which  it  hung.    From  this  fact 

■rum  no  chance  for  the  torpedo  to  strike  the  net  and  thus  be  possibly  ii^Jured. 

:,  the  torpedo  disappeared  beneath  the  surface  as  usual,  but  did  not  reappear, 

■*  lost.    Boats  were  sent  to  search  for  it ;  and  the  neighboring  waters,  wharves, 

■ob  were  thoroughly  examined.    The  Speedwell  steamed  up  and  down  as  neaf 

aoh  as  practicable,  keeping  a  sharp  lookout  for  the  torpedo.    At  5.50  p.  m. 

juod  the  search. 

iMiae  of  the  loss  of  the  torpedo  is  unknown  to  the  Board ;  the  case  may  have 
jjnred  and  sunk  by  leakage ;  the  torpedo  may  have  stuck  at  the  bottom,  or 
ytAo  may  have  risen  to  the  surface  unseen  and  been  swept  off  by  the  tide, 
was  running  a  strong  ebb. 

rftngle  a^ustment  ol  the  diving  rudder,  made  after  the  fourth  trial,  was  the 
■4ioBtment  of  any  sort  made  during  all  the  trials. 
torpedo  during  these  trials  was  dropped  from  a  height  of  7  feet  above  the 

Appent)IX  I. 

ATK  OF  MR.  H.  J.  KELLOGG,  CIVIL  ENGINKEU,  AS  TO  THE  DISTANCES  OF  TOR- 
PEDO COURSE  AT  MILFORD,  CONN. 

MiLFORD,  Conn.,  March  3, 1884. 

R  Sir:  I  have  tbis  day  made  a  survey  of  the  course  at  Milford,  Conn.,  where 
A  experiments  by  Mr.  vVinsor  are  being  made,  and  can  certify  that  the  aistanoe 
ler  to  outer  buoy  is  oue-half  mile,  and  that  I  have  located  a  buoy  half  way 
a  the  said  inner  and  outer  buoys. 
jlespectfuUy,  yours, 

H.  J.  KELLOGG, 

Civil  Engineer, 
ain  Bblknap, 
^reeident  Torpedo  Board. 


Appendix  J. 

nCATB  of  MR.  H.  J.  KELLOGG,  CIVIL  ENGINEER,  A8  TO  THE  DISTANCES  OF  TOB- 

PEDO  COURSE  AT  MILFORD,  CONN. 

MiLFORD,  Conn.,  Mag  8, 1884. 

I  hereby  certify  that  I  have  this  day  resurveyed  the  course  off  Milford^  and 
uilanted  buoys  to  mark  one-eighth,  one-quarter,  three-eighths,  and  one-half  mile 
B  on  the  course. 
M         ctfuUy, 

H.  J.  KELLOGG, 
Civil  Engineer f  Waterhurg^  Conn. 
Bblknap, 
«     iled  States  Xavg. 
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Appendix  K. 

lbttbr  from  office  of  detail,  informing  of  the  detachment  of  lieut.  <o0jlt 
mander  t.  f.  jew^bll  and  lieut.  washburn  matnard  as  members  oftubbo^ 
and  the  ordering  of  lieut.  commanders  c.  f.  goodrich  and  h.  b.  nichoztf  zt 

THEIR  STEAD. 

Navy  Department, 
Bureau  of  Navigation  and  Office  of  Detail, 

Washington,  May  14,  1884. 

Sir:  Ton  are  informed  that  Lient.  Commander  T.  F.  Jewell  and  Lieut.  W. 
nard  have  this  day  been  detached  from  temporary  duty  as  members  of  the  Bo     «• 
which  you  are  president  and  ordered  to  resume  their  regular  duties  at  the  TOii>«di 
Station. 

Lieut.  Commanders  C.  F.  Goodrich  and  H.  E.  Nichols  have  been  ordered  to  report 
to  you  by  letter  for  temporary  duty  on  the  Board  in  place  of  the  foregoing,  detacW 
By  directions  of  the  Secretary. 
Respectfully, 

J.  G.  WALKER, 

Chief  of  BurwL 
Capt.  G.  E.  Belknap, 
Navy-Yard,  New  York, 


Appendix  L. 

CORRBSPONDKNCE  with  AMERICAN  TORPEDO  COMPANY. 

Navy- Yard,  Norfolk, 

May  21,  1884. 

8ir:  The  Torpedo  Board  is  still  waitin/i;  to  receive  the  drawings  of  the  torpedo  uA 
fittings,  together  with  descriptive  texts  of  the  same,  of  the  torpedo  belonging  to  the 
company  which  you  represent.  The  Board  also  desires  to  be  informed  if  your  com- 
pany propose  to  go  on  with  the  trials  of  its  torpedo  at  sea,  in  conformity  with  the  de- 
tailed instructions  of  the  Bureau  of  Ordnance  governing  the  procedure  of  the  T(V' 
I»edo  Board. 

Very  respectfully,  your  obedient  servant, 

GEO.  E.  BELKNAP, 
Captain,  United  States  Navy,  and  Preeideni  Torpedo  Bowrl 
Mr.  William  A.  Torrey, 

Agent  American  Torpedo  Company,  32  Warren  Street,  New  York. 

American  Torpedo  Company, 

32  Warren  Street, 
New  York,  May  23, 188i 

Sir  :  I  am  in  receipt  of  your  letter  of  2lst  instant,  to  which  I  hasten  to  respond* 
Permit  me  respectfully  to  say  that  I  notified  the  Bureau  of  Ordnance  (verbiUT) 
that  it  was  deemed  inadvisable  to  furnish  the  Department  with  the  drawings  of  vi 
torpedo  boat,  at  this  time,  but  that  they  would  be  furnished  in  case  of  purohaas. 

The  limited  time  renders  it  impossible  for  us  to  furnish  and  fit  to  the  steamer  Speed* 
well  the  necessary  complete  launching  and  detaching  apparatus  for  trials  at  sea. 

We  much  regret  this,  as  we  are  fullv  satisfied  that  the  trials  of  this  torpedo  at  i** 
would  be  as  satisfactory  as  those  you  have  already  witnessed. 
Very  respectfully,  your  obedient  servant, 

WILLIAM  A.  TORREY, 
General  Agent  American  Torpedo  Compmnf' 

Capt.  George  E.  Belknap,  U.  S.  N., 

President  Torpedo  Board,  Navy-Yard  Norfolk,  Va, 

United  States  Navy- Yard,  Norfolk,  Va., 

June  13,  iS84. 

Sir  :  Will  you  be  good  enough  to  state,  for  the  necessary  information  of  the  Naf ^ 
Torpedo  Board,  the  probable  price,  with  launching  apparatus  complete,  of  the  torpe^ 
which  you  represent  as  general  agent  f 

Very  respectfully,  your  obedient  servant, 

GEO.  E.  BELKNAP, 
Captain,  United  States  Navy,  and  President  Torpedo 
Mr.  William  A.  Torrey, 

General  Agent  American  Torpedo  Company,  New  York. 
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Amebicax  Torpedo  Compant, 

32  Warren  Street, 

New  York,  June  16,  1884. 

8di  :  Referring  to  your  letter  of  ISth  instant,  last  received,  I  wonid  say  that  the 
iriee  of  the  torpedo  boat  is  $10,000  each,  and  the  probable  price  of  the  launching 
iMantna  is  abont  $250  each,  the  price  varying  witn  the  size  of  vessel  to  which  it  is 
to  M  attached. 

Very  respectfully,  yours, 

WILLIAM  A.  TORREY, 
General  Agent  American  Torpedo  Companif, 
Gapt.  George  Belknap, 

Jhreeident  T&rptdo  Board,  Norfolk,  Va. 


1884 

Navy- YARD,  Norfolk,  Va., 

September  22,  1884. 

;:  I  have  the  honor  to  transmit  herewith  the  report  of  the  Naval  Torpedo  Board 
lib  regard  to  the  Sims  electrical  fish  torpedo  brought  before  it  for  examination  and 
Ul  at  Willet's  Point,  N.  Y.,  in  July  last. 

The  report  has  been  withheld  with  a  view  to  the  receipt  of  more  information  con- 
ming  proposed  modifications  of  the  torpedo  for  its  better  adaptation  to  naval  war- 
,  bat  the  information  finally  furnished  came  in  such  form  as  to  preclude  its  incor- 
rtUtion  with  the  report. 

The  Board  begs  to  acknowledge  its  obligation  for  the  courtesies  received  at  the 
indaof  Bvt.  Brig.  Geu.  Henry  L.  Abbot,  Corps  of  Engineers,  United  States  Army,  on 
16  occasion  of  its  visit  at  Willet*s  Point. 

Very  respectfully,  your  obedient  servant, 

GEO.  E.  BELKNAP, 
Captain^  United  States  Navy,  and  President  of  Board. 

Hod.  Wm.  E.  Chandler, 

Secretary  of  the  Navy,  Navy  Department,  Washington,  7>.  C. 

New  York,  July  16, 1884. 

.:  In  addition  to  the  torpedoes  already  reported  upon  under  date  of  June  25  and 
■««t,  the  Board,  pursuant  to  an  invitation  from  the  Sims  Electric  Fish -Torpedo 
MOpany,  of  New  York,  a  copy  of  which  i8  hereto  appended  marked  A,  and  by  an- 
onty  of  the  Department,  convened  at  Willet'S  Point,  Now  York,  on  the  15th  inst., 
r  the  examination  and  trial  of  the  torpedo  preseuto^l  by  the  said  company. 
Bvt.  Brig,  General  Abbot,  Corps  of  KngineerH,  United  States  Army,  received  the 
lard  and  assisted  the  ropresentativos  of  the  company  in  the  exhibition  and  trial  of 
A  torpeflo. 

A  brief  dascription  of  this  torpedo  \h  hereto  ap])<'nded,  marke<l  B. 
There  was  but  one  trial  made  in  the  presence  of  the  Boanl,  the  record  of  which,  to- 
ither  with  the  roHults  obw^rvod,  is  givon  in  Appendix  C,  hereto  appended. 
The  programme  of  trials  as  laid  out  in  the  inst ructions  of  the  Bnreuu  of  Ordnance 
the  Board  was  not  carried  further  than  this  one  smoofh- water  trial,  because  the 
mpany  were  not  prepared  for  any  others,  as  the  Board  was  informed  by  the  corn- 
ay's  representative. 

From  the  meager  <lata  obtained  the  Boanl  makes  the  following  partial  report: 
Aoonracy :  The  torjiedo  is  steered  by  an  electric  cnrront  passing  through  insulated 
bias  connecting  it  with  the  key-board,  afiont  or  ashore.    The  working  of  the  rad- 
IT  was  prompt  and  the  torpedo  ol>eyed  her  helm  fairly  well,  but  owing  to  the  torpe- 
lefu  length,  large  surface,  and  shape,  it  was  somewhat  slow  in  turning. 
Range:  Good;  one  mile  of  cable  fixes  the  range  of  this  particular  torpedo. 
Velocity:  Poor;  approximately  8^  knots. 

CERTAINTY  OP  OPERATIOJf. 

sCertainty  of  lannching  and  starting  on  its  course:  The  torpedo  was  lowered  from 
»d  tackles  and  towed  into  position.  From  its  construction,  however,  theoperatioa 
lannching  from  a  vi^ssel  would  necessarily  be  very  difficult  and  awkward, 
ft  Certainty  of  explosive  action  on  contact  with  target:  Undetcrmine<l.  Plan  for 
ing  "at  wiir'  described,  which  would  probably  be  successful  in  case  operator  made 
>  imatake. 
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Destmcti venesft :  As  the  charge  is  sabaqaeous  and  large,  the  deetmetlYenoiiii  if 
probably  all  that  could  be  desired. 

Safety  in  handling :  Measurably  safe,  but  the  safety  of  a  torpedo  may  be  regardn 
as  an  utterly  unknown  quantity  in  a  nayal  combat. 

Facility  of  handling  :  Very  awkward,  owine  to  its  length,  balk,  and  weight. 

Simplicity :  Fairly  simple ;  the  engine  and  steering  compartment  is  readily  di^ 
mounted  for  examination  and  repair,  and  readily  reassembled.  As  the  power  is  g^'^ 
erated  outside,  much  complexity  and  many  sources  of  accident  are  avoided  in  the  t^^ 
pedo  itself. 

Ability  to  be  operated  with  safety  from  an  enemy's  fire :  Fair.  Some  expOBore  a^^ 
avoidable,  but  under  the  conditions  of  naval  warfare  to-day,  with  the  enormous  po*^^' 
ers  of  defense  afforded  by  machine  guns  of  groat  range  and  power,  torpedoes  ofgr»^* 
size,  length,  and  weight  would  be  dangerous  to  handle  under  the  fire  of  an  epeuK^* 
As  this  torpedo's  charge  is  subaqueous,  there  would  be  no  danger  of  its  explosion  t^^ 
the  enemy's  fire  after  it  was  once  launched. 

Simplicity  of  launching  apparatus :  None  submitted,  rendering  the  torpedo  wholX^ 
incomplete  in  that  respect. 

Efficiency  as  to  launching  at  an  object:  See  foregoing  answer. 

QUESTIONS. 

Is  the  tori>edo  difficult  of  manufacture  f 

Not  with  proper  plant. 

Is  great  accuracy  of  manufacture  necessary  f 

Yes ;  in  the  electrical  apparatus  in  the  torpedo  and  on  shore  and  in  the  oftble. 

Is  great  structural  tttrength  necessary  f 

The  connection  between  the  float  and  the  torpedo  most  be  stiff  and  strong. 

What  effect  has  the  motion  of  the  vessel  at  sea  on  the  preparation  of  the  toipedl^ 
and  on  the  torpedo  itself  when  in  position  for  firing  f 

Undetermined. 

What  effect  has  the  motion  of  the  vessel  on  the  facility  of  pointing? 

Not  demonstrated,  but  in  the  case  of  this  torpedo  there  could  be  none,  M  tha  poinl- 
ing  is  done  after  it  is  launched  and  clear  of  the  vessel. 

Is  the  preparation  of  the  torpedo  for  action  an  elaborate  process  t 

No ;  on  the  contrary',  simple,  except  that  it  is  large  ana  heavy  and  awkwtid  tl 
handle. 

Is  much  care  necessary  to  keep  the  torpedo  in  a  state  for  speedy  nset 

A  fair  amount  of  attention,  such  as  would  be  necessary  for  any  nnaaed 

Is  the  actuating  apparatus  or  material  reasonably  safe  and  harml        m 
loaded  and  when  in  use  ? 

Perfectly  safe  and  hannless. 

Does  it  probably  deteriorate  or  dangerously  change  with  time  or  with  ohanglitf 
temperature  and  other  conditions  incident  to  service? 

No;  except  that  the  cable  might  deteriorate  in  a  warm  or  aneqaabie  olimAta^ 

Can  the  torpedo  be  rendered  innocuous  at  the  end  of  the  flight! 

Yes. 

Can  it  be  conveniently  and  safely  packed  for  transportation? 

Yes;  in  parts,  but  some  parts  would  be  bulky. 

What  is  the  price  with  launching  apparatus? 

Not  ascertained. 

POINTS  CONSIDERED  BY  THE  BOARD. 

With  the  data  furnished  by  a  single  trial  the  Board  is  unprepared  to  gira  aaas- 
haustive  opinion  on  this  torpedo ;  it  considers  that  enough  has  been  shown,  howifWf 
to  warrant  the  following : 

1st.  It  is  from  its  size,  shape,  and  weight  cumbersome  to  stow  and  Tery  awkv 
to  handle  on  board  ship. 

2d.  Its  lack  of  speed  would  probably  render  it  inefficient  in  oombat  betwi 
under  way.     It  could  be  seen  and  avoided  by  an  enemy  of  moderate  speed. 

3d.  When  operated  in  a  seaway,  the  combined  surfaces  of  the  float  and  torpedi 
would  pn)bably  make  it  difficult  to  steer  with  accuracy. 

4th.  Although  the  float  is  exposed  to  an  enemy's  maohine-gon  fire,  it  would  bM 
probably  be  injured  bv  such  fire. 

5th.  In  the  melee  o/  battle  the  cables  would  be  liable  to  displacement  and  ftaolHi 
and  thus  render  the  torpedo  uncontrollable  and  therefore  nseleae. 

6th.  While  this  torpedo  embodies  valuable  features  for  harbor  deflmae  whaivi  it  MB 
be  prepared  and  manipulated  from  the  deck  of  a  monitor  or  special  veiiel,  ^a  BmI 
considers  that  its  lack  of  speed  makes  its  utility,  even  for  this  porpoee,  tmj  dovMftb 
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,  in  view  of  these  considerations  and  conclusions,  the  Board  is  of  opinion 

torpedo  is  not  adapted  to  naval  warfare. 

are,  sir,  very  respectfully,  vour  obedient  servants, 

GEO.  E.  BELKNAP, 
Capiahij  United  States  yavyy  and  President  of  Torpedo  Board, 

E.  O.  MATTHEWS, 
Captain,  United  States  ^Vory,  and  Member, 

C.  F.  GOODRICH, 
Lieutenant-Commander^  United  States  Nary,  and  Member, 

H.  E.  NICHOLS, 
Lieutenant-Commanderj  United  States  JSTai'v,  and  Member, 

A.  K.  COITDEN, 
Lieutenant,  United  States  -Vary,  and  Member, 

',  E.  Chandler, 

etary  of  the  yary,  Wanhington,  D.  C. 


Appendix  A. 

TER  OF   REQUEST  FROM   SIMS  ELECTRICAL  FISH-TORPEDO   COMPANY. 

le  Sims  Electrical  Finb-TorptMlo  Company,  39  Park  Row,  New  York,  U.  S.  A.    W.  Soott 
Sims,  onperiutendeut  and  pn-Hidvut ;  Oscar  Marshall,  secretary.  ] 

New  York,  June  18,  1884. 

ir:  In  recognition  of  the  notice  received  by  this  company  in  the  matter  of 
orpedoes,  suitable  for  naval  U8<',  to  take  place  before  you  at  Norfolk,  Va.,  on 
H84,  we  would  with  respect  state  that,  owin^  to  the  expenditure  required 
he  Rpecial  trials  whiirh  your  Board  demands,  this  company  is  debarred  and 

from  makinj;  a  run  of  the  Sims  electrical  tish-torpedo  as  reijuired  by  your 
order  to  compete  for  the  ap]>r()priation  now  available.  We  would,  however, 
)ctfull.v  ask  you  to  consult  and  examine  the  public  and  c.onti<lential  recora 
ns's  inventions  as  shown  in  tht^  oflicial  reports  of  Gen.  Henry  L.  Abbot,  U. 
;rials  and  tests  made  during  k-\iv\i  year  since  1871),  at  the  lTnite<l  States  Tor- 
ion,  Willet's  Point,  New  York  Harbor,  and  to  give  that  reconl  due  considera- 
>ur  report  to  tlu^  honorable  the  Secretary  of  the  Navy.  These  records  are 
your  services  through  the  kindness  of  Gen.  Henry  L.  Abbot,  U.  S.  A.,  as  per 
3tter. 

iM  with  respect  call  your  attention  to  the  accompanying  pamphlet  marked 
tial,"  and  at  the  same  time  mention  a  few  features  in  the  Sims  electrical 
lat  we  think  make  ir  su{NM-ior  toothers,  which  may  not  t»e  fully  known  and 
d  outside  of  otlicial  sources,  for  this  company  lias  purposely  avoidtnl  news- 
:>riety,  thinking  that,  as  torpe<Io  manufacturers  deal  with  governments  and 
;he  publir,  its  inventions  shtuild  be  given  to  the  consideration  of  officials 
ch  matters  in  charge. 

IS  torp4*<lo  is  the  only  controllable-movable  torpi'do  pro])ellod  bv  electricity 
re  ]K>wer  (M>iiveye<l  to  the  tori>e(lo  from  a  dynamo,  or  generator  oi  electricity, 
»r  shipboard. 

IS  is  the  only  one  liaving  the  motive  power  at  the  hand  of  the  operator  and 
nnd«T  his  absolute  control,  'i'he  motive  power  is  not  in  the  torpedo,  in 
je  it  would  be  away  from  the  operator,  nor  is  it  subject  to  explosion  and 
dangerj>u.s. 

tive  power  of  tin-  Sims  is  uiilimite<l  in  (pnintity,  never  (leterioratea,  and 
le  torpedo  ra^tiT  at  tIh-  List  of  the  run.  when*  greater  spee<l  is  requinxl. 
k'e  ]>ower  dots  not  liavf  to  be  manufa<-ture<l  and  stored  previous  to  use,  but 
e«l  instantaiM-ou.^ly  wlim  \N.'iiittMl. 

ns  is  noiselt-NS  in  its  iiioM'iiMiits,  there  being  no  sound  to  attract  the  atten- 
le  eiu'my.     It  iimvrM  si»hm'  »i\  irrt  under  vvat«*r,  and  is  tln*refore  «*omplet*»ly 

r«*ach  of  >liot  nr  aitillti'v  lirf.  tlie  iloat  being  indentrui'tilde  (jdeasi''  consult 
lorts  of  tliis  point  :i»  w «  II  as  to  its  iii\  ing  under  lloatiug  constructions,  such 
'  cabb's). 

IS  of  one-Miilc  rair^i'  ( ;n  rirs  'J.".(»  pounds  of  <Iyiiauiite,  the  two-mile  s«Mne  400 
New  ma<irM)«'ry  r«(«-n:l\  ir>.t«d  sliows  the  transniis^tion  of  nearly  HK)  |>er 
»  j>ower  tlian  fonM«i  ly  obiaiin<l,  wlii<li  will  propel  the  mib*  torpedo  one  mile 
?  of  about  ir)-niile  .s|m'<m1,  and  the  two  mil(>.  at  a  rate  of  from  Vi  to  \',\  miles 
the  whoh»  two  mi  Irs. 

npany,  in  |>lacing  b«lonyonr  lionorable  Htiard  the  oDicial  rectird  of  Mr.  Sims' 
'Onld  respectfully  stat«-  iliat,  if  compatibb»  with  the  public  services,  it  would 
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be  pleased  to  have  voa  witness  trial  runs  at  the  torpedo  station,  WUlets  Point,  N.  T. 
Harbor,  and  would  be  pleased  to  know  your  pleasure  in  the  matter. 
We  have  the  honor  to  remain,  very  respectfully,  yonrs, 

W.  SCOTT  SIMS, 

OSCAR  MARSHALL, 

8ecret4uy, 
Capt.  G.  £.  Belknap,  U.  S.  N., 

President  Torpedo  Board,  Navy- Yard,  Norfolk,  Va, 


Appendix  B. 
description  of  the  sims  electrical  fish-torpedo  company's  torpedo. 

lliis  torpedo  is  a  cylindrical  hull  of  copper,  with  conical  ends,  23  feet  long  by  19 
inches  in  diameter,  made  in  four  sections.  These  sections  are  anited  by  meansof  look 
or  bayonet  joints. 

The  forward  or  bow  section  has  a  capacity  for  about  200  pounds  of  explosire.   Ill 
second  section  contains  a  coil  of  two-conductor  insulated  copper  cable.    The  nesXf^ 
tion  to  the  rear  contains  a  dynamo-electrical  machine  as  a  motor.    The  after  ted 
contains  the  apparatus  for  controlling  the  rudder;  the  rudder  and  propeller  are  mt 
tached  to  this  section. 

This  torpedo  is  supported  at  a  constant  depth  by  means  of  a  copper  float,  aba; 
somewhat  like  a  boat  with  a  covered-in  deck.  The  length  of  this  float  is  20  roet|  iMm 
its  beam  is  about  25  inches  It  is  said  to  contain  material  of  snoh  a  nature  fhAt  it 
will  continue  to  furnish  sufficient  buoyancy  after  being  riddled  by  smalUarm,  maebio^ 
eun,  or  other  similar  projectiles.  This  was  stated  by  Lien  tenant-Colonel  Abbot,  U.fli 
A.,  to  have  been  satisfactorily  shown  after  the  float  had  been  severely  woondadbj 
shrapnel.  ' 

The  lloat  and  torpedo  proper  are  rigidly  secured  together  at  each  end  and  amidihlpt 
by  heavy  brass  braces.  At  the  forward  end  the  brace  is  Inclined  at  aboat  4&  d^gnM^ 
and  supported  from  the  rear;  the  intention  being  that  the  float  shall  be  driyen  nndflt 
any  obstruction  that  is  floatiog,  like  a  boom  or  raft. 

The  cable  connects  the  torpedo  to  the  base  of  operations,  and  is  themedinm  tbrav^ 
which  the  motive  power  is  transmitted,  and  through  which  the  torpedo  is  ooatroUM. 
The  cable  is  paid  out  from  the  center  of  a  carefully  laid  coil,  and  to  keep  it  clear  of 
the  propeller  it  is  led  through  a  pipe  running  nnder  and  parallel  to  the  bottom  of  tin 
torpedo  to  »  poiut  just  in  rear  of  the  propeller.  Thin  arrangement  for  keeping  tht 
cable  clear  of  the  propeller  is  not  so  good  as  that  adopted  in  the  Lay-Haight  torpedo, 
in  which  the  cable  is  led  out  through  the  hollow  propeller  shaft. 

Ah  the  currents  of  electricity  employed  are  strong,  the  oondoctors  aro  neceaeirfly 
large  to  prevent  undue  heating  in  the  coil  and  to  keep  down  the  loss  dne  to  the  elee* 
trical  resistauce ;  the  resulting  cable,  when  two  of  these  conductors  are  nsed,  as  In  tbU 
case,  is  very  largo  and  heavy,  about  one-half  inch  in  diameter.  It  has  the  merit  of 
conHiderable  strength. 

The  electrical  motor  was  furnished  by  the  United  States  Electrical  Company  nndtt 
the  Weston  patents,  and  in,  apparently,  of  the  same  type  as  their  D.  E.  maohineOi 
This  motor  is  unsatisfactory,  and  a  new  motor  from  Siemens  &  Co..  London,  WM 
shown.  ThiH  has  not  yet  been  tried,  but  they  hope  to  get  better  reoalts  with  it,  es- 
pecially in  the  direction  of  increased  speed.  The  armature  shaft  of  the  motor  if 
coupled  directly  to  the  proiieller  shaft,  making  the  mechanical  arrangements  yeiy 
simple. 

The  steering  is  effected  by  the  manipulation  of  a  key-board,  which  directs  electrioal 
currents  through  approi)riate  magnets  in  the  torpedo. 

The  electrical  energy  for  the  motor  and  for  the  steering  was  furnished  by  a  Weston 
D.  E.  machine,  driven  by  a  belt  from  a  stationary  engine  on  the  shore. 

When  at  a  distance,  the  position  of  the  torpedo  and  it«  heading  are  shown  by  two 
statin,  one  at  each  en<l  of  the  boat  or  Hurface  float.  These  staffs  cany  small  globes 
during  the  day  and  lights  at  night.  The  staffs  are  so  arranged  that  in  case  the  float 
passes  under  an  obstruction,  they  will  be  pressed  back  into  a  horisontal  position,  Mid 
after  the  obstruction  is  passed  they  will  be  raised  into  the  vertical  position  by  Ihs 
action  of  springs.     This  Nionld  probably  extinguish  any  lamps  nsed  in  night  work. 

This  torpedo,  from  it^  size  and  shape,  would  be  extremely  awkward  to  put  togothsr 
and  handle  on  board  a  vessel.  It  is  jiroper  to  state  that  the  company  propose  to  Has 
a  smaller,  shorter,  and  lighter  torpedo  for  ofiensive  work  fh>m  yessels.     Mono  of  tUl 
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tvB«  Ii*T6  ever  been  made,  and  it  is  donbtfnl  if  any  chancre  in  this  diiection, 
del  remains  the  same,  wonld  render  this  torpedo  fairly  oonTenient  for 
vu  iMMMd  ship. 
led  liereto  is  a  printed  description  of  this  torpedo  famished  by  the  company. 


Appendix  C. 
um  or  kxpbriments  madb  with  thb  sims  elbctrical  fish-torpkdo 

vOMPAMT'S  TORPEDO  IN  THE  PRESENCE  OF  THE  TORPEDO  BOARD. 

was  bat  one  trial  of  this  torpedo  made  in  the  presence  of  the  Board.    This 
— ^k  place  at  Wiilets  Point,  Long  Island,  the  torpedo  station  of  the  Army,  Jnly 

worked  the  key-board,  and  enlisted  men  of  the  Engineer  battalion  did  the 

».  ...u^r  necessary  in  patting  the  torpedo  together,  getting  it  read^and  into  the 

>.    The  D.  £.  machine  for  famishing  power  was  located  with  its  steam  en- 

>»>«  joiler  in  a  suitable  hoase  at  a  distance  of  abont  500  yards  fh>m  the  key -board 

t  of  departare  of  the  torpedo. 

do  was  in  a  boat-honse,  hang  in  chain  slings  over  the  water.    The  roar  oom- 

«       detached  previons  to  the  arrival  of  the  Board,  so  that  the  mechanism 

»««/pv»ing  and  steering  apparatus  could  be  seen,  as  well  as  the  method  adopted 

ring  the  different  parts  of  the  hull  together.    The  torpedo  was  readily  and 

-  prepared  for  a  run,  all  the  work  being  done  by  the  soldiers  under  the  direo* 

a  sergeant.    The  torpedo  was  lowered  into  the  water  and  towed  clear  of  ob- 

near  the  boat-house;  then  the  dynamo  machine  on  shore  having  been 

.  MMM  obedience  to  a  signal  from  the  dock,  by  manipulation  of  the  key-boud, 

cnrrent  was  turned  on  to  the  motor  in  the  torpedo,  the  propellers  bes^ 

vATOy  «->id  the  tor^do  promptly  started  off  at  a  speed  of  about  H  knots.    The 

Jo  wa«       ored  out  into  the  channel  and  manoeuvered  in  various  directions,  and 

J  ITU  oack  into  the  vicinity  of  the  starting  point,  when  the  dynamo  on 

Aug  been  stopped  by  signal,  the  torpedo  also  stopped  and  remained  floating 

^harf  anchored  by  its  cable.    There  was  no  opportunity  of  determining  the 

»at  it  was  estimated  at  8i  knots  per  hour.    The  uelm  was  answered  promptly, 

)  length  of  the  torpedo  it  turned  on  a  large  diameter  and  rather  slowly ; 

t  vimes  and* diameters  of  turning  were  not  determined,  but  the  impression 

was  as  stated  above. 

at  was  readily  seen  at  all  times  with  the  naked  eye.  but  it  was  not  easy  to 
» signal  balls  which  indicate  the  direction  in  which  the  torpedo  is  head* 
m     n  Mue  torpedo  is  at  a  distance  of  a  half  a  mile  or  even  less. 
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